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COMBI NATI ON FOR THE TREATMENT OF PROSTATI C HYPERPLAS“’Ar CONT A| %NG @Rﬁ
ALPHA- REDUCTASE | NHI Bl TOR AND AN ANTI ANDROGEN CROSS REFERENCE ED
APPLI CATI cation is a continuation-in-part of U S S N
07/672,51@mmﬂwwmm RWML)) filed March 20, 1991. 1. This invention relates to
a new net reatnment for patients) i.e. nen having benign prostatic
hyper pl asi a ( i nvol vi ng conbi nati on therapy of adm nistering

t herapeutically effective anounts of a 5a-reductase inhibitor in

conbi nati on W t adrenerglc receptor blocker. 2. Background of the

| nvention am“a\ﬁﬂﬂﬂﬁa tic hyperplasia (BPH) affects a substantial nunber
of nales o of 50 and usual Iy requires surgery in advanced stages
for relief . “1616'une 2002 - It is known that testosterone (T) is
secreted by the testes and adrenal gl ands but can undergo a 5a-reductase
nmedi at ed conversion to di hydrotestoeterone (DHT) in peripheral sites vy,;
including the liver, skin, and prostate. DHT is preferentially bound by the
nucl eus of prostatic cells thus indicating that DHT, rather than T) is the
primary androgen required by the prostate for its growh and function. This
|l ed to the hypothesis that) by inhibiting Sa-reductase. the fornation of
DHT coul d be curtail ed and hopeful |y br-ostate regressi on obtai ned.

Fi nasteri de, 1713(N—t-butﬁlEcarbannyl-4-aza5a-androst-1-en-3-one, was

devel oped as found to inhibit 5a-reductase and exhibit
positive eff gsimuarBdhdae lcoRBNABIBONROR BHEIRELTMEXP OF PRABBATR: HYPERASt eride is a

4- aZast er oi d PASth. CONTEIND¥ET 4 1 ALPRA-REDVRTASE INSHBIFIR ANDANANIIANDROG-t shows no
affinity fox®he androgen receptor and so woul d not be expected to

interfere with the b|nd|ng and actlon of T in those tissues) such as
nmuscl e, whi clcROSSPE ; PRRICANDONS esul t in fem nizing

characteri sti cs Typl-plais %acgf%ﬁ)lﬂ, iacbﬁQM@tsﬁ,ﬂ.JmL a$@rs include

t hose devel op S, . Pat 7, son, et a
D.S. Pat. f?gubéS‘b‘/elg @a 58#1 taeg 18%5%& E;&edt 3‘%&3%@’4 to Carlin, et
al.; US. Pat994 760,071 to Rasnusson) et al., which discloses finasteride)
being 1713(N-t- butyl)earbanDyI 4- aza 5a-androst-1-en-3-one, . known by its
trademar k as::ﬁ&h«ﬁﬁui dt S i 897 to Cainelli) et al.; US. Pat.
4,859, 681 to A a : bl n. 0 155 076; EPO Publn. 0 004 949;
and EPO Publn. O 3I4 189.

1.

This invention relates to a new method
of treatment for patients, i.e. men having benign
prostatic hyperplasia (BPH), involving combination
therapy of administering therapeutically effective
amounts of a Sa-reductase inhibitor in combination
with an ay-adrenergic receptor blocker.

2. Background of the Invention

Benign prostatic hyperplasia (BPH) affects
a substantial number of males over the age of 50 and
usually requires surgery in advanced stages for
relief.



11 June 2002 - 3 - ' In many instances, reversal of the prostate

enl argement process is acconpani ed by synptomatic relief fromnocturia,
hesitancy) and difficulty in urination. However, synptonatic r &1 Ve 2009
not occur in all cases. \hen the Sa-reductase inhibitor inhibits the rate
of devel opnent of the enlarged prostate w thout attendant shrinkage,
synptomatic relief as experienced by the patients may not occur. Wat is
desired in the art is a conbinati@n-therapy both to treat the underlying
cause of BPH and to treat the short-term synptons of the disease as well.
SUWARY COF THE | NVENTION By this invention there is pr ovi ded a net hod of
treating benign prostath dshypernr bl frﬁftti"éﬁﬁgo%rfr@ fBeated with a 4-aza
steroid 5a- re@é@&aﬁedlnyhlduet testes @id adtennl egldnyy ibagdequate synptomatic
relief who ar %ah”uﬂﬁ%fi% a %U:CQe&{‘E@% d‘iQEB& rﬂ%rts'i‘é step of

adm nistering 1Tn _coO % apeutrcally effectivé
anounts of a %& ¢ %%ﬁoﬁﬁ%ﬂ‘%r(m 11F3P§ﬁjd§’cq radt 84t8S azaet eroi d) as
171 3- substi t utindleding zdet dioed) Skind- anl pﬁminuyamﬂross 3, 5-di ene)

beazoy! ani ”Opg‘iéféi/ A95° BGhe. s&ereh\sa KEdud 5 ;&eea&r@' 0) ami de or

ci nnanoyl am d rivative, oef hers, aromatic

ortho acyl ami /8 &Pﬂéﬁﬁgﬁn%cﬁ{ﬁt) l'hf)a'i I 8 nophenoxy
ai kanoi ¢ aci dshe ppeimenyeandcogey mesudpedbby the moaﬂdtesttvrs t hereof , and

palrt Ibflcj)l:akltri‘lr Y 2fs r&the%ﬁangné@RﬁPt Og'hbhoﬂ.‘d %%ﬁggh})’ %liétbltgfer gegaher ein
reduct ase i nh?"Bf‘éL by :}rrﬁhﬁgfgr?$ #d"[ﬁ#“ﬁ?:ﬁﬁﬁtt‘iq’c?nf rf“ﬁ i

R prostate and the
al - adr ener gi cOfeQﬂ)tQﬂuldl bekewrtdiled eadabepafullyi prostatdt in a greater
ef fect on suppegsddsiont bBtaghéedt h and synptomatic relief of enlarged

prostate than either iqggg By; dd Sel'ﬁSéN—ER{nﬁ.Srl?% ngjﬁgg}p\}‘ (ng[: THE | NVENTI ON

AND PREFERRED F I n erred‘ as nvention provi des an
ef fective net -Pfé'cﬁftﬁrqsrte t'Fﬂg3'E!PH’-| I‘Faﬁa@?m@qdnaﬁeédc‘?ﬂpcﬁ%ﬁ'pt omatic relief
by admi ni st erghigH agst founadets iindlibytebhendduotagenand sexifibifte al - bi ocker in

associ ation w a [ I nposi tion

t her eof . The"‘%&{}t\?ﬁcgffg&@é ag%%allngla Bééfr# nfﬂ;rtog?g{é %ﬁf?ﬁ%?% n any order
as di scussed maétﬁa'ﬁﬂérlBya t‘rrézPéFﬁf"b‘htar‘@nlascPﬂpﬁ V& such treating" is
neant nal e painigbtitowni bh thecdrizymeng Donsmsswho affiditiyngorreated with a

5a-reduct ase [ apeyt r éiﬁfe@ Qnbat beni gn
prostatic hyp‘%alghhaml&8 “rl_ﬁ"cé r HEH é& vmug'sraeﬂ&o | Fﬁégd of synptomatic

relief . The Fth ?%l‘be &F‘Fl n%f? taic\Fé ﬁrr% f® 5a-reductase
i nhi bi tor andtisissteg|, - ok kasr miugcdec ovhiigic aegpond t to sI‘,i aadnthon ef fectively

treats the adgrae ﬁwpimwmeE‘bhimm '&ﬁaBQ@'EéH’is%):.cBESi tancy) decreased
o adrenor ecept ors confAT Sadt RREERg PtRebuBtasd | T 21000,
inhibitors include those developed by Merck. (See
U.S. pPat. 4,377,584 to Rasmusson, et al.; U.S. Pat.
4,220,735 to Rasmusson, et ‘al.; U.S. Pat. 4,845,104
to Carlin, et al.; U.S. Pat. 4,760,071 to Rasmusson,
et al., which discloses finasteride, being 178~
(N-t-butyl)carbamoyl-4-aza-5a-androst-l-en-3-one,
known by its trademark as PROSCAR*; U.S. Pat. ’
4,732,897 to Cainelli, et al.; U.S. Pat. 4,859,681
to Rasmusson, et al.; EPO Publn. 0 155 076; EPO
Pubin. 0 004 949; and EPO Publn. 0 314 189.



- 5 of benign prostatic hyperplaeia (See M Caine) et al., ~. ,~ Uol.
Vol . 48, pp. 255-263 (1976). Ai phal -adrenergic receptor bIock rs fu ﬁﬁécm
generally as anti-hypertensive agents by bl ocki ng a-adrenergl g
sites. They relay stromal (snooth) tissue in the bl adder) mhlch cause
fibrous tissue to contract mhen stinulated by noradrenaline and results in
decreased urinary flow rates. ). the effect of the al-blocker is to
relax the fibrous tissue and result in increased urinary flow rates.

a- Adrenergi c bl ocking agents bind selectively to the a class of adrenergic

receptors and thereby Iinnhﬂﬁ}fei'rﬁt\dnhbat heeesxadl bf ohe Syreaidiem metic am nes
toinitiate ag{,ig en}ae " g?@@efd ti%saﬁg gnfagfb&r Pgﬁpo an‘idf fferences in the

relative abill drenergic agonlze t he
effects of syﬁﬁh’e%rﬁ?ﬁ@tPecﬁ%ﬁirﬂesh&ﬂt%"!m@“@ué#?ﬁé@“b‘#ya receptors. It is
known that Pr##ostihatdofiucHoweverpokgaptomuaticogkl bef adodsgost synapti c)

receptors thaH gzc{ctqﬁeg 0£f1 tm anpﬂgnq%ﬁe% e§L§§£§A émdul at e neural
er r

rel ease of transm esumne presyn I C reCepto Phenoxybenzami ne

i s a noder at ebPhiRitos FV 1pity Shei nataqehidevelopreRteE Ahdhine is only
three to fi veehlmdnmmesmemthsutnhttnndm shrinkasge A2- adr energi c

receptors. ﬁpﬂ % | R0 rge SCHYVERESS %ﬁr and has been
shown to preve ie aﬁtly pertaeng ?‘f&cttg&o? glz% I ne, an az-agoni st.
However) pref BF¥ SPY HCFHFS i nvention are a-ad-renergi c bl ockers which

preferably be albl ock#hst airl desieeli in|thomrtoiala btemtkinagisat i vity. 11

June 2002 - Gthﬁwbssnoé a:ﬁ(i'i:eﬁﬁé A3 Rk O atd & e B t er azosi n

nane, 1 s

(e mo 6. 92 dinRREn che. SHGRE 230! FRURGOmE. OF, £Be FAARA8S 26ur any! ) car boayi |
pi per azi ne) aeedescribed in German Patent 2, 446, 186 and U.S. Patent

4,026, 894; doxazosin (Pfl zer - Car dur a*) Wnose chem cal nane is

1- (4-am no- 6, A THVERNF £ |nyl’74[(23d|hydro 1, 4- benzodi oai n- 2-
yl ) car bonyl ] prpera AS0e bed in Gernan Patent 2,847,623 and U. S.
Pat eat 4, 1F8, 390; pr aEY)s'?lh“( F‘FH"EBH)P’FN%&)“\ABB%@%I% agthadne s

1- (4-am n06 7eﬂ|ﬁmlhd)ngybﬁrirm paostatid hybecfropiyarpdtdentenyl ) pi perazi ae)

as descri bed n%‘t&b%f‘ef%;ﬁglt 16_1?&957\%:0%85“5%@% awpeoll ; 836 and

Net her | ands bunazosi_n Bet ant ol *) Whose
cheni cal narre“f -804 (7F % e¥PRT 1R PE, 158 P%‘é\’z"tﬁ iSYRPERBALEG dr o
4-(1- oaobutyIjeJﬂJﬁflwudlmmmapedsoﬂmmh kedatmentc|cpmpriPdng Appl n.

?ggr gfgl U. V\ietf@tﬁgg 8¢ gé’ée?nr#ﬁ@té?ijnéaﬂﬁ%&%mﬂn 4> k4@n474; indoramn

* S
N-[1-] 2- (1|—|-|‘H§)&Ie“§3y€ SRR %lﬁﬁ?g’ér?‘{ﬁsﬁﬁﬁtﬁeﬁ%{‘}mfe,ﬁag described in South
African Pat erﬁa-GS—'dGQ-E@&e inhdbiparent L/G5Bpbytituted $ragiegtesynt hel abs)
whose cheni capid\a@el7s-substituted non-azasteroid, 178-acyl-3-

N-[3-[ (4-am %%n hH%HW-‘é 3= Ek'éﬂé‘zcﬂdn%géﬂﬁiﬁa’éeﬁﬂo%hﬂf.

t et xahydr o- 2 ura oxam dé, as descrin 1‘12 904, 445 and
U.S. Patent 2cldsdgpivativeofpged;Reng{thdo)amide a?EacéPBPBPH has the
formul a: 1lamiidec d20DPative, eréhhatid 1,”R-dRethers or thioethers,

aromatic ortho acylaminophenoxy alkanoic acids, ortho
thioalkylacylaminophenoxy alkanoic acids, pharmaceuti-
cally acceptable salts and esters thereof, and
particularly an aj-adrenergic receptor blocking

agent, also termed herein "aj-blocker".



O' y FI Rwherein the dotted line represents a double bond when present,

R and R3 are independently hydrogen) nethyl or ethyl) R2 ie a hydrocarbon
radi cal selected fromstraight or branched chain substituted of1June 2002
unsubstituted al kyl) cycloal kyl, or axai kyl of from 1-12 carbons or
nmonocyclic aryl optionally containing 1 or nore | ower alkyl substitueats of
from1l-2 carbon atons and/or 1 or nore hal ogen substituents) R is hydrogen
or nethyl) R' is hydrogen or 13-@gethyl, R is hydrogen ) a-nethyl or
13-nmethyl ) and pharnaceutically acceptable salts or esters thereof . A
preferred enbodi nent of the conpound of fornmula | applicable in the process
of our invention is rEheesdieegophined aifeet af ©39-C -z o' yHR 11

June 2002 - gredﬂmtaeeniﬁihibis:dtydhogﬁmbm&ﬂgybmrpﬁddudthoand RZ is branched

chai n al kyl Q%§I §¥§gtéﬁéﬂgﬁﬁltﬂglu%r f£n£%§§9r£§%€¥ O&henyl optionally

substituted by oro or or unsubstltuted 1-)
2- adamant yl ) QQQF Eradan%anﬁﬁ%§9H§F) H.Bl zesgit 7Am @ g5ess8y, 1-, 2- or -
/- norbornanymﬂt oRepipaitisdng VEhe Howthdandf syniptomagient | nventi on

i nclude the f I
1713-(N-tent- any%?ggg enlﬁrqfd gro 53251 ngteighe%3%§$nf by

1713-(N-tert ﬂi&%} carbannyl) 4- aza- 5a- androst - 1- en3- one.
17D (N-tert-butyl carbanoyl ) - 4- aza- 5a- andr ost - 1- en3- one,

17D- (N-i SObUtﬂﬂIﬁﬁrBﬁMMNa B- P ANERTTON - QR FREFERRED

17D- (N-tert- ) - 4- aza- 5a- andr oat - | - en3- one)

17D (N-oct yl rost=t-emr—S-ome)——
17D- (N-1, 1 -di et hyl butXs mebanemy:aﬁ aspest, athe \presesh- nvere.

i;?&(NN?gopgﬂhﬁhC f&ﬁﬁg?@ hn4e£ﬁ§b€i%eaﬂdtﬁéd -0f &13aeRfg BPH in
1713 (2 SOARILU £ COURN) Ly “opbonts 0L er 5 daf Bl ocer-
17D. (N- 2- nor §§Fﬁy¥&aﬁwpfiqa%-ﬂ;zfesﬁﬂvﬁs%m%ﬁ@ﬁn%he
o;-blocker in association with a Sa-reductase
inhibitor or pharmaceutical composition thereof. The
active compounds may be administered together or in
any order, as discussed hereinafter.
By the term "patients in need of such treat-
ing' is meant male patients with functioning gonads
who are being treated with a 5o-~reductase inhibitor
in a therapeutic program designed to combat benign
prostatic hyperplasia (BPH) and are discovered to be
in need of symptomatic relief.
The use of therapeutically effective amounts
of the 5a-reductase inhibitor and the oj-~blocker
in accordance with this invention effectively treats
the adverse symptoms of BPH including nocturia, hesi-
tancy, decreased urinary flow, and the like. .
It has been shown that stimulation of '
o-adrenoreceptors contributes to the obstruction o




[ 11 June 2002 - 9 171 3-(N1-norbornyl carbanoyl)-4-aza-5a-androst-1-en
3-one) 1713-(N-phenyl car banoyl ) - 4-aza- 4- net hyl - 5a- androst 1- en1§u 5802
171 3- (N- benzyl car banoyl ) - 4- aza- 4- net hyl - 5a- andr ost 1-en- 3- onei
1713-(N-tart-anyi car banoyl - 4- aza- 4- net hyl - 5a- andr ost 1-en-3-one ,
17J3-(N-tart-heayl carbanoyl ) - 4- aza- 4- net hyl - 5a andr oet - 1- en- 3- one)
17B-(N-tart-butyl carbanoyl) - 4- azg- 4- met hyl - 5a andr ost - 1- en- 3- one)
1733- (N-i ~obut yl car banoyl ) - 4- aza- 4- net hyl - 5a- andr ost 1- en- 3-one)
1713-(N-tart-octyl carbanoyl ) - 4-aza- 4- met hyl - Sa andr ost - 1- en- 3- one,
| 713- (N- 1, 1, 308-Heatiganpt byt duitcy hypebphayis) (Seaz¥. Scamer 0st - 1- en- 3- one,
| 713- (N-octyi garyanoyi) - #: afasd-, "obiY ! saP2 pp. 255-263 (1976).
Alphaj-adrenergic receptor blockers function
generally as anti-hypertensive agents by blocking
o-adrenergic receptor sites. They relax stromal
(smooth) tissue in the bladder, which cause fibrous
tissue to contract when stimulated by noradrenaline
and results in decreased urinary flow rates. Thus,
the effect of the aj-blocker is to relax the £ibrous
tissue and result in increased urinary flow rates.
a-Adrenergic blocking agents bind selec-
tively to the o class of adrenergic receptors and
thereby interfere with the capacity of sympathomimetic
amines to initiate actions at these sites.
There are prominent differences in the
relative abilities of wa-adrenergic blocking agents
to antagonize the effects of sympathomemetic amines
at the two subtypes of o receptors. It is known
that Prazosin is much more potent in blocking
ai;~-(postsynaptic) receptors than ap-receptors that,
among other effects, modulate neural release
of transmitter (presumed presynaptic receptors).
Phenoxybenzamine is a moderately selective o;-
blocking agent, while phentolamine is only three
to five times more potent in inhibiting oy~ than
a,-adrenergic receptors. In contrast, yohimbine is
a selective ao-blocker and has been shown to prevent
the antihypertensive effects of clonidine,
an a,-agonist.
However, preferred in this invention are
a-adrenergic blockers which preferably be oy-
blockers and have little or no ajp-blocking activity.



androst-1-en-3-one) 171 3-(N-1, 1-di et hyi butyl car banoyl ) - 4- aza- 4- met hyl -
androst-1-en-3-one) 17J3-(N-neopentyl carbanoyl) - 4-aza- 4- net hyl - 5a- andr ost

| -en-3-one, 1713 (N-~.-adamantyl carbanoyi )-4-.aza-5a-androet ahl Sner2002
1713(N- 1- adamant yl car banoyl ) - 4- net hyl - 4- aza- Sa andr ost - 1- en- 3- one;

171 3(N- 1- adamant yi car banoyi ) - ~. - met hyl - 4- aza Sa- andr ost an- 3- oae;

171 3- 1N 1- adamantyl net hyl car banoyl ) - 4- aza- 5a andr ost - 1- en- 3- one; 11 June
2002 - 10 171 3-(N-2-adanmant ylLcgrbanoyi)-4-aza- 5a- andr ost an3- one;

1733- (N-met hyl - N- 2- adamant yi car banoyl ) - 4- met hyl - 4- azaandr ost an- 3- one;

1713- (N- 2- adamant yl car banoyl ) - 4- met hyl - 4- aza5a- andr ost ane- 3- one;

| 713- ( N- 2- adamant y| cBXaRRASR PEionadrgnerRis; 1eS8P%RMr ost - 1- en- 3- one:

| 713- (N- et yllocNezs ageeratdnazbe ih beabbott4Hyer byt ) 4rhogeandr ost - | - en- 3- one;

17J33- (N- (3- gt lo2.€ ) | andr ost - an- 3- one
; 17>3- (N- exo- gxkéré%rna é%#% §m£ﬁ§n3§7 aémgéﬁb%y“z Hgga%%?ost 1- en- 3-one;
171 3- (N—eao Ainydp nor beERs Rﬂ&yﬂaﬁD@T uﬁﬁﬂaiagsﬁb%ﬂﬁﬂlﬁﬂff‘éﬁlﬂﬁ13ne .

171 3- (N- 2- acandpsyt tsed dnD Fermdn Patenta2J666] -6 andny. S.

1713- (N-met gk ehe 24 3650 TR3Y | GakPa0MMH kpeiaéf-chrRiran) amnst an- 3- one;
chemical name is l-(4-amino-6,7-~dimethoxy-2-quinazo-
linyl)-4-[(2,3-dihydro~1, 4-benzodioxin~2~yl)carbonyl]-
piperazine, as described in German Patent 2,847,623
and U.S. Patent 4,1£28,390; prazosin (Pfizer-
Minipres*) whose chemical name is l-(4-amino-
6,7~dimethoxy-2-quinazolinyl)-4-(2-furanylcarbonyl)
piperazine, as described in British Patent 1,156,973,
U.S. Patent 3,511,836 and Netherlands Patent Appln.
7,206,067; bunazosin (Sandoz-Detantol*) whose
chemical name is 1-(4-amino-6,7-dimethoxy-2-
guinazolinyl)hexahydro 4~(l-oxobutyl)-1H-1,4-
diazepine, as described in Belgian Pat. Appln.
806,626, U.S. Patent 3,920,636 and Japanese Kokai
75,140,474; indoramin (Baratol*-Wyeth) whose chemical
name is N-[1-[2-(1lBE-indol-3-yl)ethyl]-4-
piperidinyl]lbenzamide, as described in South African
Patent 68 03204, U.S. Patent 3,527,761; Alfuzosin
(Synthelabs) whose chemical name is N-[3-[(4-amino-
6,7~dimethoxy-2-gquinazolinyl)methylamino]propyl}
tetrahydro-2-furancarboxamide, as described in
German Patent 2,904,445 and U.S. Patent 4,315,007,

Preferred is where the 4-aza steroid has the

formula: o



1733- (N- 2- adamant yl car banoyi ) - 4- et hyl - 4- aza50~- andr ost an- 3- one; and

171 3- (N- et hyl - N- 2- adamant yl ) car banoyl - 4- net hyl - 4- azaandr ost ign 3-@5&
The correspondi ng conpounds of those above Werein the 4-aza Lwe 4Pent i s
substituted in each of the above named conpounds Wth a hydrogen) nethyl or
an ethyl radical, to forma different N-substituent, and wherein a double
bond can be optionally preseat a§ i ndicated by the dotted line in position
1. 11 June 2002 - 11 The al Kyl)~cycl oal kyl, aral kyi, nonocyclic aryl,
1-, 2-adamantyl or 1-) 2-norbornanyl noieties can be substituted with one
or nore substi- . tuents of the followng: C-C4 |linear/branched al kyl)
including methyl, ethyl, isopropyl) n-pwiyl; vitro; oxo; C-~-Cg aralkyl)

i ncl udi ng benzyl; (CH2)n COOR where ni13.0-2 and Ris Hor d-C4

| i aear/ branched al kyl including mnet hylcfmgt hyl; CH20H, OH, OR where R ie
Cl-C4 liaear/branched al kyl includgf khyl ) ethyl; halo, including
fluoro) brono) iodo; COOH, ) $ R is linear/branched C1-C4 al kyl;

- CONH2; CH2NH2; CHZNHCOR wher e J1-CA Linear/ branched al kyl i ncluding
met hyl ) ethyl; phenyl; o) n)op-Bybstituted phenyl including p-vitro)

p-am no and p-sul fo; or cyano. Rhe amino group of the adamantyl or

nor bor nanyl noi ety can al so be substituted as R with nethyl sad ethyl) as
wel | as hydrogen. Also included within the scope of this invention are
pharmaceutically acceptable salts or esters) where a basic or acidic group
is present on_.the.supsti e kyl) _ cycl oal kyl r.al kyl damantyl or

nor bor nanyl nBISEEHD %rﬁ"i’%egc%‘% ')se[Po‘)s/etsFngn%/ 4%’%e§éﬂ%)‘%?ré. - COOH,

t here can be Hresgnt.the andnBrii ane tndsnendepblydutdrogenal methyksalt) and the
like, for useyraethipe, dosage form Wiere a basic group is present, i.e.

am no, acidi lts, 1.6 hydro j {0 m ate) panoate)
and the |i ke%zi f gehlf&reo(fagg‘gf‘hggéig@alg?eﬂ'%ﬂé&)bfrt%f' ?gﬁé?gﬁéfr_ 12 Also, in
the case of thfanchebiehpisygubsthtitad sanupspbsiitated: ptkyly accept abl e
esters can beycleapkylcdr arglkpl adfitfromnhil-b2itenrbongaboyl oxynet hyl, and the
like) and th !K?q i I dit.yi S jlity or

hydr ol ysi s cﬁ%rﬁgg?{:aﬁ(ést I smggﬁ?é%ﬁaé ctsul?fgtggxldnn r g%egggeofr%%gryodr ug

for mul ati ons 81j¥p, BURGRIIUEDES 05 FNQM L2 FRATROT AtoRs &RALPR 1D i s

adamantyl ): 3r bpr&-halogenr eubstii}uehtano- 1 AD;, 1- benzyl -1-AD;

4, 4-di met hyl gh- £d; hysdgdgy:nngghﬁgﬂg,p’ar boxymet hyl - 1- AD;  3- car boar ynet hyl - 1
AD; 3-chl or O-R%- AD; h1cl 3-di h§drg %\ 19 di met hyl - 2- AD; 3-chl oro-1- AD,

4- car bet hoay-2- AR, PR, § - ﬁ y:}-’i sopropyl -1- AD; 3-n-butyl-1--AD;

3- propyl -1 AB'3ig chytizogen, - a-methydl ordBenethstlhyiand AD;, 2- carbosy-1 AD;
3-met hyl - 1- AD;  SphyshidfvexticAbly 2adbedbtasie lsdits br- agtapget hyl - 1- hydroay- 2
AD; 2-ono-1-AD; ghg%e | -2- AD; 1-am no-net hyl -2- AD; 1-carboxy- 2- AD,

1- am nocar bonyi - - 3- hydrosyb5, 7-di net hyl - 1- AD; 4-fluoro-1 AD,

3-fluoro-1- AD; 4-hydroxy-2-AD;, 3-phenyl-i-AD; 3-(p-$m nophenyl) 1-AD,
3-(p-nitrophenyl) - 1- ADprefeeted| eniodimeny net bHe todpound of

3, 5- i Mot Ny < Byl ORepb1 ADin s feediey Geblids 22ABur Sy Periidropheny! ) - |- AD
3net hyl - S- et yf- 1- AD; Z- (éa boa]¥- -AD, .3, 5-7-trinet ﬁyf‘ 1- AD, 4~ i odo- 2- AD;

4- bxorm- 2- ADIBATERTRRREBANDY §2e KATAUAAF noret hyl - 2 AD;

| - car boar ynet hyl - 2- AD; 1-nmet hyl -2- AD; 1-am nocar bosyl net hyl - 2- AD;

1- am nocar boxyl -1 - AD; 2-cyano-Z- AD;, 8, 5-di nethyl 7-ethyl - 1- AD,

4- hydr ogy- Z- AD; 1-hydroxy-2-AD; 5- caé'_t}a&y- 3-nmethyl -1 AD;

3, 5-di net hyl - 7-carboxy |-AD.; 3-carpgpay-1-AD;, 3-hydrosy-1-AD; and the Like.

II




11 June 2002 - 13 Representative exanples include for R2 as substituted
nor bornanyi noieties are (Wiere NB i s norbornanyl): 2-NB;

|, 7, 7-tri met hyl - 4- phenyl - 2- NB; 3- car boay- 2NB; 3- phenyl - 2- car bddylupe R802

2- cyaao- 3- phenyl - 2- NB; 3-hydroay-4,7,7-trinet hyl -2-NB; 6-hydroaynet hyl - 2NB;
5-cyano-2-HB; 3-allyl-2-NB; 1-NB; 7, 7-dinethyi-1hydroaynethyl -2- NB;

3-net hoay-4, 7, 7-trimethyl -2-N8; 3-am nocar bonyl - 2- NB;

3- et ho~cycar bonyl - 2- NB; 3, 3di meBhyl - 2- NB; 7-ono- 1-NB; 3-phenyl - 2- NB;

1- carboacynet hyl -7, 7-di net hyl - 2- N8; 1-et hyl -2-NB; 1-nethyl-2N8;
2,2,3,3,5,5,6,6, 7 7-decat| uoro-1-HB; 3-hydroay2-NB; 3-chloro-2-NB;

3-(p-net hoa@?&ﬁ)}ﬁ -2-NB; 2, 2di net hyl - 3- et hyl ene-7- NB; 3-ono- 2- NB;

1- met hoay- 2MB; i¥- NBdrogemomespyl -9t MEhyd. pABRD- 1- N8; 3-chi orol-NB; and:+t he
| i ke. Procedi# g8 beanghiepdhaig alleyl a@yedoallkybf dmmlkyiiaof useful in this

i nvent i on, i ncl 4dbR0. L1 ARRYEL, ket okBRUARITY (iBsRitutddie novel

conpounds of fornu e prese i_nvent] on can be prepared by a méthod
starting with tR¥ !&ﬂWﬁsFéﬂng %%t%m(’f’lw ﬁx)‘i’%"ritt‘-‘l‘rédr 8Fnula CODR111A i HR
11 June 2002 - #AsuBsdidutedr hepel-fademantydzals, L~addmestylr 3- ones whi ch

i ncludes the stﬁggﬁyff 1Pt ixongl | y_sorpéeR¥dyPoenat izngeogai d starting nateri al
to produce the correspondi ng coppound contai ning a doubl e-bond in the

1, 2-position of 7rﬂ%r’%@’r‘?3ﬁéﬁ“e§5‘y onverting the 17-carbonet ho~y substituent
into an N-substituted al kyl) cycloal kyl) aral kyl, nonocylic acyl) or

adanmant yl car bamoyl  splisitdslen@Bt i v bompbut@si 62 dhedprablytati ng the A-ring
oag hyl substituent into the Aring

nitrogen to . ntroduce, a.N.nethyl_ ar

4-posi tion. 153Fn?ﬁ%nd’é}f§;‘alrd&g£éﬂétfloﬁ'15tep it is preferable that the 4-aza
ni trogen be life(WstextramylcTrbangitlodnasad-Pt3RARPStrane®onsi st of one ar
more di screte cheppeal steps and if desired can take place before step (1)

or foll ow ng,st r Kn agceordar kihitdhe process of the
present inv rzﬁrgﬁ"%geté&re?g\;vggﬁﬁeﬁ%l)t ﬁegggo%ﬁ%?rgkkohr&?nventi on are
formed by optiofre®R8: (1) heating a

1713- al koxy ¢Zpbnvt erd-dutyhea shmiioylt) an-8z+frciandeopbubeer- |, (prepared in
the literatyre as described in the reference US Patent 4,377,584) with a
dehydr ogenafi ng_agent such as bengenesele i ni C anhygride in a refluxing
inert sol veAtB-ENisobywtyisaebanayd "f"da?%‘?%’:fndm”‘ —en-

17J3- al koxycar bd+otle ,4- aza- 5a- andr ost - 1-ene-3-one |V (alternately, the

di chl or odi cyapohenzaqul B3 ) Q-4 1513 hdebsl1JenlACS 1988, Vol.
110) pp. 33%%’3@3??9, ca'ﬁeggfﬁés)fed); (%) t%fsorned 5a- ander ost 1- en- 3-one
conpound from SEEEr can be reacted with, e.g. sodi um hydride under

anhydr ous c 37 (N-aetyiloanbamestl)ait-a8avEmtandrostad—emned4opes or mani de; (3)
contacting fig- (1esiuli-idagt heBsityQRaibahoy £) Wi-akaabasdnddostret hyl or ethyl)
iodide to formihe _Gor ;%spondi ng 11 June 2002 _ 15 _

17-13-al koay- a "%tylo- ar banoyl - 4- al kyl - 4- aza- 5aandy ost - 1- en- 3-one V; (4)
subsequent | ¥7W%¢ppﬁ§y§%@mwl )-4-aza-Sa-androst-l-en-~

1713- ai koaycar Ipve,4- al kyl - 4- aza- 5a- aadrost 1-en-3-one with a strong base,
such as aqugous, 1Bi_! i Hasi isge raflLua tenperature)
f ol | owed byfg%li g\lfr% %gtg%he)éir)l%i soFg??{:)wn%éfyﬂsﬁearﬁgfsﬁglﬁlﬁgast eroidal acid to
yi el d 17t 3- car bte8P®4- al kyl 4- aza- 5a- andr ost - 1- en-3-one VI; (5) said

st er oi dal at7s-@wi-adamhetycarbembpl) +o-dzas-5cotnéeqrindi-eg-2- pyri dyl t hi,o
ester by refl uag_fwlev’vi th triphenyl phosphine and 2, 2~-di pyridyl disulfide in
an inert solyen uch as toJ uene and, the resulti r qduct

17B- ( 2- pyri 4= ’&Pﬁgﬂfl’?:'}iczﬁrgr‘l?%’-h’-%z%—%é%%ﬁ?‘gos%aéﬁgione VI carr be
i sol ated by chr¥eeggraphy on e.g, silica gel; and (6) said pyridylthio
eater can be thenreacted with 1-adamantyl-) 2-adanmantyl am ne or

nor bornanylamne in an inert solvent e.g. tetrahydrofvran) to formthe
desi red product '

17B- N- adamant yl car banoyl - 4- al kyl - 4- aza- Sa- andr ost - 1-en-3-one VII| which can
be isolated by chromatography e.g. on silica gel. Wen the previous
reaction is carried out in the absence of first form ng the double bond at
position |, the corresponding

17J3- (N-adamant yl car banoyl ) - 4- al kyl - 4- aza- 5a- andr ost an- 3- one (or

N- nor bor nanyl carbanmoyl conpound) is prepared. In accordance Wth an
alternate process of our invention the correspondi ng

N-unsubsti t ut ed- 1713( Nadamant yl - car banoyl ) - 4- aza- 5a- andr ost - 1- en- 3-one H'V
is readily prepared fromthe 1713 (al koxycarbonyi ) 4-aza-5a-androst one- 3-one
|V by repeating the above series of reaction steps but omtting the

al kylation Step 2 herein above) i.e. treatnment of the 4-aza-5 11 June
2002




- 16 a-androst-1-en-3-one with e.g. sodium am de foll owed by nmethyl or
ethyl iodide via internediates 8I1 and $II1l1. In accordance with a further
alternate , process of preparing the conmpounds of our inventi&ﬁ‘%ﬁﬁﬁQSZOnly
hydrogen as the sole substituent on the ring A - nitrogen, the double bond
inthe Aring is introduced ae the | ast step of the process. Thus) a

171 3- al kaxycar bonyl 4-aza-5a-androstaa-3-one Ill is hydrolyzed to the
correspondi ng steroidal acid Ig‘fﬁIB-carboy-4-aza-5a-androstan-3-one whi ch
inturn is converted to the corresponding pyridylthio ester) 1713

2-pyridylthi I [ v : LaDns 3.3k Lowed by treatnent
(()f P%e egter %9§hp§ﬁy§n%r%g§é I%WQQZZQ&I—% V\hergiaﬁagé ?\é&gs éefi ned

her ei nabove as I-3t9“?Ladanantyl or I-) 2-, or 7-aorbornanyl to forma 17J3
(N- adamant y| - ¢28b&hrpt enyd carbamelic4oa tanfe-nthyd ~5@-awhd dvti-s dehydr ogenat ed
as previously desgrd onh@, Produce conmpound % V)

17B- (N- adamant yl - car banoyl ) - 4- aza-androst - | - en3-ope or , correspondi ng
nor bor nanyl di?PV Thﬁﬁzyﬁﬁaéhﬁﬂqy ~ArgEnamme YR o 8rd5 A/ toduci ng t he
1713- ( N- adanmant y| 1-esr<3a00eh ) aubsti tuent into a 17J3-carboxy androstane

conpound of f @yt ot-ain}1 O4rBahoytatlat s 4 mRahei-sa-andipter simlar to
t he procedure des rlb%P in steroids, Vol. 35 ~3, March 1980, p. I-7 with

di cycl oheayl car bo T aePand 1- hydroxybenzo-triazole to formthe
17J3- ( 1- benzol7Radbttentchexphsd banoyl a-Seazard-nethylebn-3- coae, , VII, VII|

or conpound g, Weidontt-heepgihdre uent g i s benzotriazol oay group. 11

June 2002 - 1{4pThe 18- r \ve where - 4 S nethyl are prepared
from known 16-Z?r%t ylé%¥n§é€¥£c%ﬂhé?iz az%ﬁsg- ggg&%t%‘%&ones, e.g.

4, 16( 3- di net hy| - 13R4rAe&r-+eR=3rONeSa- andr ost an- 3- one by known

dehydr ogenat i dT3-p(MdGGdBUEPLErbakoyR ) hytaZe-dzme RpPoso<kndr@sp~oduce t he
correspondi ng 4,%@;&ghqghg¥l-17~-acety|-4-aza-5a-androst-1-en-3-one. The
above reactions are schematically refresented in the follow ng fl owsheet.
11 June 2002 1{&-G-Frskzeettrarbamoyl)vA-agq-4emethydniey) H CH a C X

androst-l-en-3-one,
178-(N-1,1,3,3~tetramethylbutylcarbamoyl)-4-aza-
5a~androst-l-en-3-one,
178-(N~octylcarbamoyl)~4-aza-4~-methyl-5a-
androst-l-en-3-one,
175-(N~1,1-diethylbutylcarbamoyl)-4-aza-4-methyl-5S5a-~
androgt-l-en-3-one,
173~(N~neopentylcarbamoyl)-~4~aza~4-methyl-5a-androst-
l-en-3-one,
178 (N-l1-adamantylcarbamoyl)-4-aza-50-androstan-
3-one;
178(N-1-adamantylcarbamoyl)-4-methyl-4-aza-5a—~
androst-l-en-~3-one;
178(N-l-adamantylcarbamoyl)-4-~methyl-4-—-aza—
So~androstan-3-one;
178-(N-1-adamantylmethylcarbamoyl )-4-aza-50-
androst-l-en-3-one;



VI | , X Cli~10HCH co,cHs . . rv ,HHcooHi XIl HH x Ca0 Xl 11 ,HH
10Xlv 1 HHco,cH ,HxCOOHIX ,HH10c¢c-x X , HH1 0 x=,HH
11 June 2002
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178-(N-2-adamantylcarbamoyl)~-4-aza-5a-androstan—
3-one;

173~ (N-methyl-N-2-adamantylcarbamoyl )-4-methyl-4-aza-~
androstan-3-one; .

178-(N-2-adamantylcarbamoyl)-4-methyl-4-aza-
So-androgtane-3-one;

178-(N-2-adamantylcarbamoyl)~4-methyl~4-aza-
So~androst-l-en-3-one;

178~ (N-methyl-N-2-adamantyl)carbamoyl-4-methyl-4-aza~
androst-l-en-3-one; _

178-(N-(3-methyl)-l-adamantyl-carbamoyl)-4-aza—4-
methyl-5a-androst-an-3-one;

178-(N-exo-2-norbornanylcarbamoyl)-4-aza-4-methyl-5c-
androst-l-en-3-0ne;

178~ (N-exo-2-norbornanylcarbamoyl )-4-aza~50~androgt-

l-en-3-one;178-(N-2-adamantylcarbamoyl)-4-aza-50-~
androst-en-3-one;

173~ (N-methyl-N-2-adamantylcarbamoyl )-4-aza-4-methyl-
androstan-3-one;

173-(N-2-adamantylcarbamoyl)-4-methyl-4-aza~
Sa—-androstan-3-one; and

173~ (N-methyl-N-2-adamantyl)carbamoyl-4-methyl-4-aza-
androst-l-en-3-~one.

The corresponding compounds of those above
wherein the 4-aza substituent is substituted in each
of the above named compounds with a hydrogen, methyl
or an ethyl radical, to form a different
N-substituent, and wherein a double bond can be .
optionally present as indicated by the dotted line in

position 1. .



I a Xis 2-pyridylthio or 1-benzotriazoloxy. RZis 1- or 2-adamantyl or

nor bor aanyl . 11 June 2002 - 19 Also preferred is where the 4-aza steroid
has the fornula: 171 3-aryl-4.-aza-5a-androst-1-eve- 3-o0ne conp?)hﬂ'dﬂeo?ooc%e
formula: \\ ~2 C, R ITAIl HR Werein the dotted |line represents a double
bond when present; R is selected fromhydrogen, nethyl and ethyl; RZ is (a)
a nonoval ent radical selected fromstraight or branched chain al kyl) or
cycl oal kyl, of from 1-1Z carbonsllwhich can be substituted by one or nore
of Cl1-C2 al kyl or halo; (b) an aral kyl radical selected from benzyl or

phenet hyl; (c) a polygycli ro | ¢ hadi cal l«ch bstituted with
one or nore of: -OH, eota&%ygd %oa_l&g_,(ﬁrg’%ﬁ,, m%%gégljgyl hal o or
vitro; (d) aamwdeclcliZ-adesantyt 9ndival-nArkerianylpmodebhes . tuted with one
or more of: cahlbduspgbstitAted20itK gne 0%, moPElsbatdkyl ) CL- G4 al kyl)

L ST o AR SE Y oIS AL e i DS L 1

oxygen- cont aiilﬂicﬁgdi%i“&i%é'lirsebb ergopropyl, n-butyl; nitro;
0x0; Cy7-Cg aralkyl, including benzyl; (CHz)n COOR
where n is 0-2 and R is H or C;-C,4 linear/branched
alkyl including methyl, ethyl; CH,0H; OH; OR where
R is C1-C4 linear/branched alkyl including methyl,
ethyl; halo, including fluoro, bromo, iodo; COOH;
COOR, where R is linear/branched Cy-C, alkyl;
-CONH,; CHpNHp; CHoNHCOR where R is Cy-C, linear/
branched alkyl including methyl, ethyl; phenyl;
o, m, p-substituted phenyl including p-nitro,
p-amino and p-sulfo; or cyano. The amino group of
the adamantyl or norbornanyl moiety can also be
substituted as Rl with methyl and ethyl, as well as
hydrogen.

Also included within the scope of this
invention are pharmaceutically acceptable salts or
esters, where a basic or acidic group is present on
the substituted alkyl, cycloalkyl, aralkyl, adamantyl
or norbornanyl moiety. When an acidic substituent is
present, i.e. -COOH, there can be formed the
ammonium, sodium, potassium, calcium salt, and the
like, for use as the dosage form.

Where a basic group is present, i.e. amino,
acidic salts, i.e. hydrochloride, hydrobromide,
acetate, pamoate, and the like, can be used as the
dosage form.



(2) -SH, -SC1-C4 alkyl, -SOd-C4 al kyl, -S02C1l-C4 al kyl)

- SO2ZN( C1- CA- al kyi ) 2) Cl 4 al kyl (CHZ)rrSH -S-(CH2)a-0COCH3, where mie
1-4 nis 1-3) providing C-C4 alkyl is only present when one ot1 dune 2093ve
sul fur containing radicals is present; (3) N(R3)2) which can be protected)
where R3 is independently H or Cl1-C~, alkyl) where the nonoaryl ring can

al so be further substituted with C1L-C4 al kyl; and (4) heterocyclic radi cal
selected from2or 4-pyridyl) 2-pywxelyl) 2-furyl or thiophenyl; and R, R"
and R" ' are each sel ected from hydrogen and net hyl) and pharmaceutically
acceptabl e salts thereqf . pr.eferred nbodl rre of the corrpounds of our

i nvention process is: ﬁe'c %&aSF 8 gFQup seing) jyne 2002 -
21 - . wherei pré#mtiomﬂmdmacewtmcsalaydaubépztmw)asﬂers damdrb@gen or net hyl)

and R2 is br agﬁpﬁ;&@alen al kydvat, ﬁg%g@é k3ﬂ1v‘aﬁo 168 fsty1car bons) and R-~
and R~~~ are %/%rtg%er]\mmompér ermbodi ﬁ &éentlor,= I's the conpounds
of above Struf &t ¢ ‘i”é’”ﬁh&ﬁge cﬁ’mme 1 “ReARY F8Fed by .
substi t uent s medifnimgd sabohilityhorublydrolsaise cREractetimtbilcs 2-, 3-, or
4-tolyl, aylyfor 3rsef aaomeﬁw:neah@mbas@merﬁtbdrag G:&Enfdla@iaaeenyl

2, 6-di brormphenyl ) a no N-aI nqph Q#Zdl al kyl am nophenyl ,
ive afcggﬁ qgﬁﬁ'é%?ﬂr‘ft?ﬁ , thiophenyi)

4- bi phenyl , 3-bi phen sl}

met hyl t hi ophe(ﬂh%l'ené\é’hw @WVl)E)henyl met hyl sul f ophenyl ,
ani n?swhf gphe:n,yls) Uhtﬁeifm}qshg-nﬁL zjaaa:ed-qaml t Dybéruyaply e.msl henyl))
17B- (4 ro Y/ n OX en or
17J3- (3, %dl m‘%’%;ﬁ@i&%wi% eny? aﬁﬁyp eé-\én %‘&tﬁg gﬂbf yltohe Y

i nventi on ar S-CEFPSEYRS, %/T ﬂaﬁm'ostl ene- 3- one;
17B- (2-t ol yl cﬁa,rﬁb-dm;éj:hﬁl-&-m avetmwscsa-andr @sdta‘lrh!mo&yoaem

17B-

1713(?4t N LYL%MB&% 247034 %ﬁ?ﬁ: a cw??frls't]b "i"gggé

17B- . ( 2- br onop® éﬁ?)’zai'b‘% é)‘g ln'afﬁﬁ i—é&é&met b¥z. 3- one: 11

June 2002 - 22AD; 2-carboxy-1-AD; 3-methyl-1-AD; 5-hydroxy-2-AD;
2-hydroxy-1-AD; l-aminomethyl-l-hydroxy-2-AD;
2-0x0~-1-AD; 2~-phenyl-2-AD; l-amino-methyl-2-AD;
l-carboxy-2-AD; l-aminocarbonyl-2-AD; 3-hydroxy-
5,7-dimethyl~1-AD; 4-fluoro-1-AD; 3-fluoro-l1-AD;
4-hydroxy-2-AD; 3-phenyl-l-AD; 3-(p-aminophenyl)-~
1-AD; 3-(p-nitrophenyl)-1-AD; 3-methyl-5-
hydroxymethyl-1-AD; 3,5-dimethyl-4-hydroxy-1-AD;
2-hydroxymethyl-2-AD; 3-(p-sulfophenyl)-1-AD; 3~
methyl-5-ethyl~1~AD; 2~carboxy-2-AD; 3,5-7-trimethyl-
1-AD; 4-iodo-2~AD; 4~bromo-2-AD; 4-chloro-2-AD;
l-acetylaminomethyl-2-AD; l-carboxymethyl-2-AD:
l-methyl-2-AD; l-aminocarboxylmethyl-2-AD;
l-aminocarboxyl~l1-AD; 2-cyano-2-AD; 3,5-dimethyl-
7-ethyl-1-AD; 4-hydroxy-1-AD; l-hydroxy-2-AD;
5-carboxy-3-methyl-l-AD; 3,5-~dimethyl-7-carboxy-
1-AD; 3-carboxy-1-AD; 3-hydroxy-l1-AD; and the like.




1713-(2- chl orophenyl car bonyl ) - 4- aza- 4- net hyl - 5a andr ost - 1- ene- 3- one
1713- (2, 6-di chl orophenyl car bonyl ) - 4- aza- 4- net hyl - Sa andr ost - 1 3% e
17J33- (2, 6-di bronophenyl car bonyl ) - 4- aza- 4- met hyl - 5a andr ost - 1

17J33- (xyl yl carbonyl ) - 4- aza- 4- net hyl - 5a- andr ost 1- ene- 3- one;

17B- <t - but yl car bonyi ) - 4- aza- 5a- andr ost - 1- ene- 3- oae;

17B- (i sobut yl car bonyl ) - 4- aza--5a3ardr ost - 1- ene- 3- one;

| 7B- (i sooctyl carbonyi) - 4- aza- 5a- andr ost - 1- ene- 3- one;

17B- (n- octyi car bony - androst: 1-ene-3-0ng;

175 (1. 1-d et hyi but BEREFRETASLE Sadinlee TiEI6a8 Fan &% e,

17B- ( neopensybatitytad| porbernanyd anieties mrenéwBepediB is

1713- (tert - aodicraadpnyt ) - 4- aza- 4- 5a- andr ost - 1- ene- 3one;

17B-(tert-h c o I-en one,

17B- E cycl 02%2%3;@ W %é@ g‘;gggﬁjf%f%lﬂ e;h:eaéz)ﬁ —Z;B
1713- (cyci nt3ypagr 9arhoxy25NB hrdirqyenot3e Mré&- ;
Il%s((2 benzyw?rdb@nyl-hl,ﬂ mﬁm&ydr-m,tlmgdl 8oﬁm37 thyl-2-

- (2-Dyr | gy GAChARKL) s A% 395 AGS! 1118007 7 AWetny1-1-
i e e
gg—gg-flﬁry?.wmon;tw%fa aggtﬁaiﬁmbﬁiﬁnmm 3,3~

-(2-thi ask ajagRa- 4 B8 G1%o
17B- ( 2- ad E’ - 1 %Y1 June 2002 - 73
179 ( phenyIeEv 2}"%«2& 152°MRg begt hg,sgaéug“a@%@ey 1-2= "
1713- ( 2- t olNBic @nBody3 )5 b ,%2.%- Fa7 adecafiuoroehelNB; drdiydroxy-

gig (3 tglzdmar boauiaf&ﬁ?gwge-@ dr&‘ﬂo ReRy ﬁ)-ozlm 2,2-

1713- Ez br d%&&ﬁéﬁ@%d‘gﬁgﬁal‘-‘?ez?‘gﬁ %‘?aFo@f o &F&h@*éfné'

1713- ( 2- chiNBiog By | Tcrsoprppyl42alB; ZabzooeebtNB; Srehlovne;
1-NB; and the like.

Procedures for preparing the compounds of
Formula I useful in this invention, including the
above, are well known in the art.

The novel compounds of formula I of the
present invention can be prepared by a method
starting with the known steroid ester (IIIA) of the
formula:

IIIR




171 3- (Z, 6-di chl or ophenyl car bonyl ) - 4- aza- 5a- andr ost - | ene- 3-one;
17~- (2, 6-di bronophenyl car bonyl ) - 4- aza- 5a- andr ost -1 ene- 3- one;
171 3- (xyl yl car bonyi ) - 4- aza- 5a- andr ost - 1- ene- 3- one; 11 June 2002
1713- ( phenyl et hyl ) car bonyl - 4- aza- 5a- andr ost - 1- ene- 3 one;
1713- (4-di met hyl am nophenyl car bonyi ) - 4- aza- 5a- androst 1-en- 3-one;
1713- ( 3- di net hyl am nophenyl car bonyl ) - 4- aza- 5a- androst 1-en- 3-one.
1713- (3, 4- di et hyl am nophenyl carbgpyl) - 4- aza- androst-1 en- 3-one.
1713- (3, 5-di net hyl - 4- di et hyl am nophenyl car bonyl ) - 4- aza
5a- androst-1-en-3-one; | 713-(4- N net hyl am nonet hyl phenyl car boayl ) - 4- aza- 5a
andr ost - 1- en-13wi{earbomdtlicdey()24Nagd F5Hoadndvod t an+B3-Hgquesnyhtel boayl ) - 4- aza- 5a
andr ost - 1- en-;3;.9lfes ¢ -dedy eeaflﬁwwiﬁ- 15 2fenyred gheEing - en- 3-one;,
17J3-(3-ghenflcenzggl -4-az§?5a-§n rost-l-gﬁ-g-on ; e i é
1713- (4- bi ph&RfA) SE2ESing mareaial to Bredycg the corresponding
1713- ~3- bi pheouippurid acenteiningr asdoublerb®ndnén the 1,2-position ,
i;ﬁﬁ% nagﬂ;&gylk:hejzaaz?ﬂ ez@ngm@étftllﬁﬁntﬁeoaﬁ;carb%eéﬂaﬁy2002 - 24
-(2-nap -4-aza-ba-andr ost -1 - en- 3- gne;
1713- (1- phenéH%ﬁﬁrF‘}?‘a‘i a?ﬂ‘}-"Sﬁpaﬁﬁ%t}fpgﬁaﬁw&,’ cycloalkyl,
17J33- ( 2- phenawahkyl ) -monocy13a- asuhk o9r- adanagtigirarbamoyl
i;%g E é- bi pﬂ%ﬁﬁb%iﬂ%ﬁ@‘a‘i@‘,amﬂrd)é?éi-ﬂeden33-@Il%ilating the A-ring
-(9-ant hr -4-aza-5a-andr osts 1-en- 3- :
17t3-(4-thi06ﬁ§§9%@%926393?9~ g%fi?%é@ﬁﬁﬁ?d@fﬁﬁféﬁyﬁ one;
17J3- ( 3- t hi opubsbitesnfodpty- the A Hagafidpesitionen.- Bor the
dehydrogenatin step, it is preferable that the 4-aza
nitrogen be unsubstituted. The alternate pathways
can consist of one or more discrete chemical steps
and if desired can take place before step (1) or
following step (1) or step (3).
In accordance with the process of the
present invention (see f£flow sheet), the products of
our invention are formed by optionally: (1) heating
a l7B-alkoxycarbonyl-4-aza-50—-androstan-3-ones, com-
pound III, (prepared in the literature as described
in the reference US Patent 4,377,584) with a dehydro-
genating agent such as benzeneseleninic anhydride in
a refluxing inert solvent, e.g. chlorobenzene, to form
a 17B-alkoxycarbonyl-4-aza-So—-androst-l-ene-3-one IV
(alternately, the dichlorodicyanobenzoquinone process
of Dolling, et al., JACS 1988, Vol. 110, pp.
3318-3319, can be used); (2) the formed 5S5a~androst-
l-en-3-one compound from Step 1 can be reacted with,
e.g. sodium hydride under anhydrous conditions in a .
neutral solvent such as dimethylformamide; (3) con-
tacting the resulting reaction mixture with an alkyl .

(methyl or ethyl) iodide to form the corresponding



one; 1713-(4-nethyl t hi ophenyl carbonyl ) -4-aza-5a-androst-1 en- 3- one'
1713- (4- et hyl sul fi nyl phenyl car bonyl ) - 4-aza- 5a androst-1-en-3-0
171 3- (4- met hyl sul f ophenyl car bonyl ) - 4- aza- 5a- androst-1 en- 3- oné“u"e2002
1713- (3- et hyl sul fi nyl phenyl carbonyl ) - 4-aza- 5a androst-1-en- 3-o0ne;
1713- (4- N, N-di net hyl am nosul f ophenyl car bonyl ) - 4-aza 5a- androst - 1- en- 3- one;
17J3- (2- et hyl - 4- net hyl t hi ophenyl car bonyl ) - 4- aza- 5a androst - 1- en- 3- one;
I713-(4-thioethy|pheaylcarbonyrjlé-aza-4-nethyl-5a andr ost - 1- en- 3- one;
1713-(4-acetogynethy|thiophenylcarbonyl) 4-aza-4
1715”2 ety RNV REERR A eashanoTy et e
net hyl - 5a- and;@@ﬁq —a ﬁgg- Tgpe ; (4) subsequently hydrolyzing
17J3- ( 2- nethybaﬁulmﬂmhylkuticaqﬂqmm&nykaxt&iyﬁ¢h¢a4§aeandrost—
1715 (51 sopr & ”&f-"f-% tﬁﬁf fi5soop, pase:, such, 24, aqueone
4- et hyl - 5a- o Qﬁap ceao Rfiam hydroxide at’ the reffux temper-
ature, followed by acidiflcation and isolation. of the
resulting steroidal acid to yield 178-~carboxy 4-alkyl-
4-aza-5a-androst-l-en-3-one VI; (5) said steroidal
acid can be then converted to its corresponding
2-pyridylthio ester by refluxing with triphenyl
phosphine and 2,2'-dipyridyl disulfide in an inert
solvent such as toluene and the resulting product
178-(2~pyridylthiocarbonyl)-4-alkyl-4-aza-50-androst-
l-en-3-one VII can be isolated by chromatography on
e.g. silica gel; and (6) said pyridylthio ester can
be thenreacted with l-adamantyl-, 2-adamantylamine or
norbornanylamine in an inert solvent e.g. tetrahydro-
furan, to form the desired product 17B-N-adamantyl-
carbamoyl-4-alkyl-4-aza-50-androst-l-en-3-one VIII
which can be isolated by chromatography e.g. on
gilica gel. When the previous reaction is carried
out in the absence of first forming the double bond
at position 1, the corresponding 17B-(N-adamantyl-
carbamoyl)-4-alkyl-4-aza-5o~androstan-3-one (or
N-norbornanyl carbamoyl compound) is prepared.
In accordance with an alternate process of
our invention the corresponding N-unsubstituted-178(N-
adamantyl-carbamoyl)-4-aza-50~androst-l1-en-3-one XIV
is readily prepared from the 178 (alkoxycarbonyl)-
4-aza-5o-androstone-3-one IV by repeating the above
series of reaction steps but omitting the alkylation
Step 2 herein above, i.e. treatment of the 4-aza-5-
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- 25 17r3-(4-net hyl t hi ophenyl car bonyl ) - 4- aza- 4- net hyl -

andr ost an- 3-one; 1713-(4-net hyl sul fi nyl phenyl carbonyl) -4-aza- 4; th§¢0%3
“Sa

5a- andr ost an-

3-one; 17J3-(4-net hyl sul fophenyl car bonyl ) - 4- aza-

andr ost an- 3-one; 1713-(4- hydroxyphenyl)-4-aza-5a-androst - 1-en- 3-one;
1713- ( 3- hydr oxyphenyl ) - 4- aza- 5a- andr ost - 1- en- 3- one;

1713- (3. 4-di hydr oayphenyl ) - 4- aza- 5a- androst - 1-en- 3 one;

| 713- (3, 5- di met hyl - 4- hydr oxyphenytb) —4- aza- 5a- aadr ost 1- en- 3- one;

171 3- (4- hydroxynethylphenyl) 4- aza- 5a-androst-1 en- 3-one;

171 3-( 2- hydroayethy|E rbo”&ﬁﬁpégﬁfikpiiﬁﬂgéﬁféé%&ﬁﬂb%égne;

1713- ( 4- met hok3ARE

1713- (4- car babgy rmﬂhyllpherq&l)ytm igddds avimdnserned bategpFdI and .

| 713- ( 4- hydr

oxyzhenyl ) - 4- aza- 4- net hyl - 5a- andr ost - 1-en 3-one;
17b- ( 3- hydroxyp%!n

1713- (3, 4- dlhyd:gQ§L% Ay %%%&-§§§Eh¥ﬁg$ Qﬁggﬂg%d&1€§}é%t%”e -one ; '

1713- (3, 5- durnnqqﬂss4oﬁynnapenﬂnsny g- epm29§n43ne£thnsﬁywsnaiegt 1- en- 3- one;
1713- (4- hydr e iRghyhpy eiyd dogénada- thetaidlel shBstituent on the

ring A - nitrogen, the double bond in the A ring is
introduced as the last step of the process. Thus,
a 178-alkoxycarbonyl é4-aza-5o-androstan-3-one III is
hydrolyzed to the corresponding steroidal acid IX
17B-carboxy-4-aza-5a-androstan-3-one which in turn is
converted to the corresponding pyridylthio ester, 178
(2-pyridylthiocarbonyl)~-4-aga-50~androstan-3-one, X
followed by treatment of the ester with an amine of
formula R2-NH, wherein RZ is as defined hereinabove
as 1- or 2-adamantyl or 1-, 2-, or 7-norbornanyl
to form a 178 (N-adamantyl-carbamoyl)-4-aza-50—-
androstone-3-one XI which is dehydrogenated as
previously described to produce compound XIV,
178-(N-adamantyl-carbamoyl)-4-aza-androst-l-en-
3-one or corresponding norbornanyl derivative.

In another alternate method of introducing
the 178-(N-adamantyl-carbamoyl)substituent into a
17B-carboxy androstane compound of formula VI, XII
or IX, each is treated in a manner similar to the
procedure described in Steroids, Vol. 35 #3, March
1980, p. 1-7 with dicyclohexylcarbodiimide and
1-hydroxybenzo-triazole to form the 178-(1-benzo-
triazoloxycarbcnyl)-a-éza—Sa-androst—l-en-B-one, .
VII, XIII or compound X, wherein the substituent X is

benzotriazoloxy group. .



andr oet - 1-en- 3-one; 1713-(2- hydr oxyet hyXphenyl car bonyl ) - 4- aza- 4- et hyl - 5a
androst-1-en-3-one; 1713-(4-nmet hoxyphenyl)-4-aza- 4-net hyl - 5a- rosts-1-en
3-one; 11 June 2002 - 26 I 3life2a0
1713- (4- car bouynet hyl phenyl ) - 4- aza- 4- et hyl - 50~andr ost - 1- en- 3- one; and
17J33- (4- car bo~r phenyl ) - 4- aza- Sa- andr oet - 1- en- 3-one) and the correspondi ng
conpounds wherein the 4-hydrogen fgbstituent is replaced in each of the
above naned conpounds by a nethyl~or  an ethyl radical.. The conpounds of
formula I A of the present invention are prepared by a nethod starting Wth

t he known steroid estefhdfld-methei BBEvattvOtereiR R*''R igi—-R ' O NHR
named 17t 3-(car t hoay).-4-az -ga-a drost ap- 3-qne) ich.includes the
stages of (1) W&%r%ﬁ%rﬁzﬁqpﬁdega ’éf’"étrké\p nggﬁﬁ?%yﬁalwscwrbduce t he
cor r espondi ng ‘cowbuhcé-cana-aorangres thnai3-entdnce igr t he 1, 2-position of the
A-ring) (2) canueplaifetnia-17pcaédigneteay-suliidroseah-3 08 byl /| 3-acyl
substituent and Ifddl?pgcgl{ed é%% aIRI%/I at.i ng t#]e /%-I’I nﬂ ?léro en to introduce
4-nmethyl or 48P °8 QBERBNE 80  BROS SRR, ?EKI‘HQS Ythé ¥hydeogeaat i on
step) it is prompeund® tthprodnee sthe gogrespopdinge unsubstituted, The
gSPYQrogenati?n1§pe@%m§ﬂhyme;aafadeﬁjlautazgasn.ayageadLngeﬁéggiﬁfégg?csqFre of
ing, et al. invo [ n ol .
110) pp. 3318-33109. S&gﬁgago%? %%ﬁgh%%82gpg9§9ﬁ¥53q§§%1gonsist of one or
nore cheni cal *SPEREeRtRd jim §bei fellavdps: hkeveheste before stage (1) or
followi ng stage (1) or stage (3). In accordance with the process of the
present invention, the products of our invention are fornmed by (I) heating
a 17b-al koxycar bonyl - 4- aza- 5aandr ost an- 3-one conpound |1l with a
dehydr ogenati ng agent such as benzenesei eni ni ¢ anhydride in refluging
chl orobenzene to forma 17| 3-al koaycar bonyl - 4- aza- 5aandr ost - 1- en- 3- one
(Iv)) (2) the fornmed 5a-androstl1-en-3-one conpound fromstep (1) is reacted
wi t h sodi um hydri de and under anhydrous conditions in a neutral sol vent
such as dinethyiformam de) (2) contacting the resulting reaction m zture
with an al kyl (nmethyl or ethyl) iodide to formthe corresponding
1713- al koaycar bonyl - 4- al kyl - 4- aza- 5a- androst 1-en-3-one (V), (3)
subsequent |y hydrol yzing said
171 3- al koxycar bonyl - 4- al kyl - 4- aza- 5a- androst - 1-en-3one with a strong base
such as aqueous net hanolic potassium hydroxide at the reflu: tenperature)
foll owed by acidification and isolation of the resulting steroidal acid,
1713- car boay- 4- al kyl - 4- aza- 5a- andr ost 1-en- 3-one (VI), (4) said steroidal
acid is then converted to its correspondi ng 2-thiopyridyl ester by
refluxing with triphenyl phosphine and 2, 2-dipyridyi disulfide in an inert
sol vent and the product
171 3- (2pyri dyl t hi ocar bonyl) - 4- al kyl - 4- aza- Sa- andr ost - 1-en-3one (VII) is
i sol ated by chronmatography on silica) (5) said pyridylthio ester is then
reacted with an RZ-Li or an RRMgX (g=Cl) Br) conpound, such as
secbut yl magnesi um chloride in tetrahydrofuran) to form



71 June 2002 - 28 the desired product, e.g.,

171 3- (sec-butyl carbonyi ) 4- al kyl - 4- aza- 5a- andr ost - 1- en- 3- one <V ITrio%&H ch is
i sol ated by chronmatography on silica gel. Wen the previous r1e ‘é"f F
carried out using an RZMgg or) an R2-Li compound in place of

sec- butyl magnesi um chl ori de, the correspondi ng

17B- (acyl)-4-. al kyl -4-azaba-androst-1-en-3-one is prepared wherein.acyl is
RZ carbonyl. In accordance with e process of our invention) the
correspondi ng 1713-aryl - 4-aza- 5aandrost-1-en-3-one W/ is readily prepaied
fromthe 1713(al koaycar bonyl) - 4- awr osten-3-one (1V) by repeating

t he above series of reaction step tting step 2 herei nabove) i.e.)
treatment of the 4-aza-5a-androst-1-en-3-one with sodium am de fol |l owed by
met hyl or ethyl iodide. In accordance with a further alternate process of
preparing the conpounds of our invention, having only hydrogen as the sole
substituent on the ring A-nitrogen) the 1,2-double band in the A-ring'is

i ntroduced as the | ast step ODICHI he process:CHhus) a CO;CH,

1713- aZkoxycar bany7. - 4-a andr ost g ne (11 I) roI yzed to the

correspondi ng ster oi o;: 0 T 1S - 4- az-a- Lgstan-3- one) (19)
: é’d to threree pondi yrldyl ester,

which, in turn, is ;
17B—(2 pyri dylthl ocar Q\?zﬂyl) 4- aza- 5515ndrostan 1- vné (g) fol | oned by
treatment of the ester th an RZMgR or RZLi conpound wherein R2 is as
defined hereinabove td forma |7B-(lacyl)-4-aza- Saahdr ost an- 3- one (gl) which
i s dehydrogenated as previ o%gﬁ}y descri bedc&g produce conmpgyynd X1V,

1

17J33-(acyl) - 4- aza- 5a- andt, - 1- en- 3- one June 2 29 - In an

addi tional alternative s for ! he co formula | Wen
the starting materi al AR ester, iml arly ester as shown in
formula I11-V in the® ¥hematic, ©8aFfkion with a ignard reagent RzMyg)

gi ves the ketone, 17J38R2C0-) corre%pondl ag to the®R2 noi ety associ ated
Wth the Gxignard reageat. The 16-nmethyl derivative wherein Ris nethyl are
prepared from known 16-net hy -17acyl - 4- me§ hyl - 4~- aza- 5a- §ndr ost an- 3- ones,
e.g. 4,16J3-dinethyl-17] 3- ace::yl 4- aza- Sag=@ndr ost an- 3- op&-%y known

dehydr ogenati on procedur r 4-neth a conpound @ produce the
correspondi ng 4, 1613 -17J33- -aza- ba -1-ea-3-o0ae. The
above reactions are t7tal | s’gﬁ% ed i Rt ow ng structural
outiiae: 11 June %0@%‘ cocH Rt RYT i V™ 0 (H RF'CH COOHR-R. i Yl -~
HR CH3 ~OC X
l l |
o (o)
or c-F C-R?
m&g S TSE
0] 1 B o 1 H ° lH
CH, H H

X is 2-pyridylthio or l-benzotriazoloxy.
RZ is 1- or 2-adamantyl or norbornanyl.



R R "i MI ~HR . CH - 30 cocHBR R.. i IVR . H1 ~-HR H' , i
H O

X'l ~HR Hcoscxj Rt ~, . . Ill HR . HCOOHR R. . IXp ~HR_,
CXpXC~HR . 1R R" i, XIIl -- 0~HR CHs|~~_R~1:3tJLFQe.F§Q°2X|Y
..---p~HR HXis 2-pyridylthio 1~~ RR-R. Xl C~HR H

- 19 -

Also preferred is where the 4-aza steroid
has the formula:
178-acyl-4-aza-50-androst-l-ene-~3-one compound
of the formula:

IA

wherein the dotted line represents a double bond

when present;

R is selected from hydrogen, methyl and ethyl;

R? ig (a) a monovalent radical selected from
straight or branched chain alkyl, or
cycloalkyl, of from 1-12 carboms, which
can be substituted by one or more of
C1-Co alkyl or halo;

(b) an aralkyl radical selected from benzyl
or phenethyl;

(c) a polycyclic aromatic radical which can
be substituted with one or more of:
-0H, protected -0H, -0C1-C4 alkyl,
C1-C4 alkyl, halo or nitro;

{(d) a monocyclic aromatic radical which can
be substituted with one or more of:



11 June 2002 - 31 wherein g is a 2-pyridylthio substituent and R2 is
defined as herei nabove. In the above described reaction Schene) where RZ is
p- hydr oxybi phenyl) this can be derived by starting with an apprlof#e2082

br onobi phenyl yl phenol, e.g. p-bronobi phenyl phenol, protecting the phenolic
-OHwith a conventional blocking group) e.g. trioganosilyl) i.e.
t-butyldinmethylsilyl, carrying out the Gignard reaction and then

debl ocking the eilyl group by the2tuse of) e.g. refluging agueous

tetrabutyl ammoni um fluoride. Qher halo substituted benzenes to formthe
appropriate Gignard reagent_usef | n in ntion wll be

ObVI ous to one skilled¥n f‘ﬂg'ar?éjl‘r(ldmaﬁpr L o&b?&o?&?‘gf By the term
"protected hydroxy" as usee(OBjxpy08, i-XCHpapnt G00H,alivokuding or carboxyl i.c

- OH groups which can be pr &seaeéed%ﬂ%ﬁntwﬁml mPigCkLAg Prigups in the
art as described in "Protegtpve G.ouls | gani,c . Synt hesi s" by Theodora W
Greens, W/ ey-Intersci ence§ 9cAy° n?oEk’ ragﬁr § 8 the
triorganosilyl groups) e.gpreséent wheinnengyé£itthe pbptenyl di net hyl silyl)

di phenyl nethyl silyl) and tBgytékerordinlife t @d0calh- €5 Fhdsdnt;i s used
herein, is nmeant |inear or branched al kyI i ncl udi ng met hyl ) ethyl) propyi,

|sopropyl) n-butyl, isobutyl, sec-buty and t-butyl. Wien this reaction
scheme is carried out (@i ngSBn -F&J\zgﬁm éi-k!&> I:ISOEQWSOUWB@OM ai ni ng an

thi ophenyl substituted R2)-go4c -mamuhyitmyn Y-Cyq -al:ﬂk g 2002 - 32

magnesi um chl ori de, the cogre t et
t hi o- benzoyl) - 4- al kyl - 4- azg gf & 5t g& ébared wher ei n phenyl

is R2. The Grignard reagentOCERMYBRTEOR 1§ (1-%ha éﬁe%'l’%s i ncl uded within the
scope of this invention, aﬁﬁoﬁﬁlrxlgabhe(:pram ieadnly gresemtde by one

skilled in the art. For e?@ﬁ%&%&f""@?kéﬂﬂﬁr&%u%\xf"é%ﬂtatimﬁghe”yl can be

formed fromthe appropria t hi.obr onobenzene
p- met hyl t hi obr onobenzene egent;) kyl thiobenzene can be used to
further prepare C-C4 al kyl sulf05|des by oxidation with e.qg.

m}chl or op;ar:)ﬁnzm ch?c kdy T sumﬁgg S fb?gbgg%%é)ewﬁigg]%her orl di zed by
e use o e mchl oroper c.acidr on or a | onger

period of time to formth C%ZBC?F“&FRW ﬁ%'ry h (‘F)ljpctr éﬁi‘ Yihe suifoxi de can
be used in the Pummerer redrmgbnemnqvﬁlournmzh@am@rhe@spendu ng thiol. The

-502N(C1- G4 al kyl) 2 subst i gusita@rPBabatithifed withogyg) eyl he appropriate
bronobenzene) e.g. p-N N-di nethyl am nosul f obronbbenzene wni ch is used

directly in the Gignard rg4ction to formthe final product. The thi oal kyl
groups on the phenyl ring) i.e. -(CH)nBSH) Wiere mis 1-4, are readily
formed via a four stepapr qmsarbeyéwdsnmmhkoxywdﬂqal fﬁbﬁnad- br om de,

Br - C6H4- ( CH2) nDCH3. D|rect d argd g.eage prepared from
above- br onpal kyl phenyl derr':a\c;*ai‘g{lﬁ t%g%&%%grl dﬁu ggtg% results in the
xyalkyl

Iceto derivative) i.a. |7{Ri2P
benzoyl ) - 4- azmdsa-'annlrbsandll?éné 8rersachTisedected (from hydrogen

and methyl, and pharmaceutically acceptable salts
thereof.

A preferred embodiment of the compounds
of our invention process is:

the compound of above Structure IA



11 June 2002 - 33 readily converted into thio anal ogue via BBr3 at -70C to
formthe hydroayal kyl derivative) followed by displacenent by hal ogen, e.g.
bromo and then converting the hal ogenated conpound through Nadpune 002
di spl acenent to give the final mercapto conmpound. Wiere in the Reaction
Schene said pyridylthio ester is reacted with an am nophenyl contai ning
R2-Li or an RRMgX (X=Cl) Br) cngggqg) such as p-di net hyl ani nophenyl
magnesi um chl oride) this is carri out in tetrahydrofuran to formthe
desi red product
1713- ( p- di et hpkaginopenbtead hning lisdal &yhb¥e dvadSa- andr ost - 1- en- 3- one
(VI'11) which igs |sol at h ap on silica gel. The Gignard
rovg®, 1Br altogpepficd AURRTC TN

r eagent, for a e amno species included within the
scope of thisXnienti hnenghed ShaimpleyhnPt fyBeatkid ey by one
skilled in the art. Wiei® carbdws pandeRs’' send Rivi'gasedhydsapen. contains a
phenolic type R2 noi et n 'gg i dyl gyl t 1S reacted with
an Rz-Li or an R2ZMgX &g&&,ggB?@?d |%ﬁér§lr%ﬂ§g§ﬁ‘§;‘gﬁ?ﬁ Jiagshﬁré

p- et hoxyphenyFrnpedRds ofnpreave rtgactyre of haas 8 ui8nPRer¥lor BTt he desired

product, e.g. phenyl substituted by substituents described above,
171 3- (p- net ho&xglgggﬂé:%lgggyl ) - 4- al kyl - 4-aza- 5a- androst-1-en-3-one (VIII)
which is isolage y chromat ography on gzizlica gel . en this reaction is
carried out ufinys anotH]i’éPYhZV\g% oY) 8R LY IeoAFd¥hd in pl ace of
p- met hoxyphenyl magnesi2+bvronbphernds,, Zhehtaropwmyddi ng 17| 3- (substi tuted
ggnz%l ) -C;l_- al kylj— 4- aza.f,?adii@ﬂi&ﬁiplfeﬁ?l3'@!@-4{1%:5&8?&_6@_@1 .Wnelr ei ndphe%! i tsh

: e Gignard reagent, r ec ed within the
scope of this inventi &'blm%%né‘gfég{éigﬁjﬂ)p}}%?ggavgﬁé%%é‘kﬁa can be made
readi |y by one skill| e@mipophenyk.t 4-bdphenydpl3=bipher¥l RZ i s hydr oxyphenyl ,
this can be derived bwaph8hyi NGnthir@ciD, Ph¥mapthaye, br onophenol, e.g.

p- br onophenol , prot ectt?‘gﬁ?ﬁﬁﬂht%%t‘??%%%yﬁéﬁ ;onventi onal bl ocki ng

group) e.g. trioganosi L%)Ocar ryﬁieng out the
Gignard reaction andmekBRLeabl inyli, nghemel smerhydsulireienide use of) e.g.
refiuxing aqueous t et aminbyhRfophenyd) f thivethylphenyR? bei ng

hydr oxyet hyl phenyl, the.g ARG MDEpRE dure can be anal ogously :
MR g PINEE E
car bosyphenyl ) this cdiBbé3obtdihyddoryphenylonr om ¢7Re(3) Soxi dati on of the

appropriate hydr oxyneighykPRPFLANyd@ oy pieddf10M0- hydr oxynet hyl benzene, forned
as descri bed above. i ropriate

\Wher. e is -Q-C ¢ al kyl he
br omo- 0- O - C4 5?%%“1%@%28?1e?°‘%?°¢’.“95-%t Wﬁ%&ﬂﬁ%ﬁﬂz@‘ﬁ% is utilized for
the Grignard RéBctphanylogrbenb)-4-sgpstinakhyd-penzntr@sto formthe
appropriate Gi gnptghe~g8agaet useful in the instant invention will be

obvious to ong4skidl | AR Y]l lSel o By the term
" protected h%’r?o%/'@qgggﬁég%‘ﬂ réi %?g: smrf%g?fl ?heﬂg{ﬁ%ﬁﬁl ic or carboxylic
- OH groups whi ch ¥R®é-BRBt ect ed by conventional bl ocking groups in the
art as descri hzg~-(3+toRydtechboma Yatcaps-4-mebhydrbe-&ydntdetsi s" by Theodor a
11 June 2002 - 35 _ene-3-one;
178-(4-tolylcarbonyl )—l'r-aza—A—methyl-Sa-—and rogt-
l-ene-3-one;
17B8-(2~-bromophenylcarbonyl)=-4-aza-4-methyl=-5a~
androst-l-ene-3-one;



W Geene) WIley-Interscience) 1981) New York. Preferred are the
triorganosilyl groups) e.g. t-butyly dinethylsilyl) phenyldineth Isilﬁl)
di phenyl nethyl silyi, and the like. Also within the scope of tH@'éMG
invention is the use of ketone reduction products of~ I A) in conbination
with mnoaidil for treatnent of patterned al opecia, being secondary
al cohols of the formula: HOCH|] H R wherein Ris selected from hydrogen)
methyl and ethyl; RZ is (a) a nenpRaktent radical selected fromstraight or
branched chain al kyl) or cycloal kyl, of from 1-12 carbons) which can be
substituted by _one_or re of - G~ al kyl. or hal o; ) .an aral kyl radi cal
sel ect ed frcnnHl@ﬁggrchfg%ﬁﬂhﬁgyﬁ%Fgi?ﬁﬁf%é458F9E§%quﬂ£;F3ﬁﬁtic radi cal which
can . be substitubedry¥tfl-eme-8+oneye of: -OH) protected -OH) -0 -C4
al kyl) C1-CA alyiaylch  B2h feriiordphéfylcarbbhydyng- 2002 medfiy1 <50~ @ monocyclic
aromatic radi cal which can be substituted with one or nore of: (1) -OH,
-0C1l- ¢4 al kyl) c1§E£F°%ﬁ{3ﬂePe? T9B5 hoH) -SCHZ)n COOH, i ncl udi ng protecting
hydro~y, wher 782, §~di bnpmopheny)canhopydi) né-Lza-@4mgthyl-3&- onl y present
When one of the ahpifospIdRRecdémdNiNg radicals is present; (2) -SH
-SC1- 4 al kyl ), 5-SOCI = al.kvl),-S02C1-CA Q. - N(C1l- C4-al kyl)2, Cil-C~,
al kyl - (CHz) néﬁ?"-§Y’(gﬁrﬁ%&%&§f’\%¢éﬂeﬁ#ﬁ”9ﬁ”ﬁ%?é"c’i- 3) providing Cl-C4
al kyl is only prebeerewr®nesne of the above sulfur containing radicals is
pCr eséent;l(k 3|) WoB31 €-butiilel rbony bp-4uadacsetnd vist-a ~EBe - 3-drete pendent ljy H ﬁr
1- C~, al kyl, e ﬂﬁﬂg ang_can . a _hugther stituted Wt
ad-&A4 al kyl; %2% ££S6 e erggzé%*%iﬁzgfga a?%'ﬁ%?%dif§%€1 é%“g-pyridyl,
2-pyrrolyl, zfBr{iseactylraphexh)-4trazaria-androftri-are-InaResgen or net hyl)
wherein the davse(ntootylcarbpmeke-aza-Gevindrdstrl-ede-3-onen be present)
and phar maceuyy§at] Y1 AACERY BN G 1RArbInfRIL £ AL Sol BRE FHe-1- 11 June 2002
ene-3-one;
178-(neopentylcarbonyl )-4-aza-5a~androst-l1-ene-3-one;
178-(tert-amylcarbonyl )-4~aza-4-50-androgt-1-ene-3-
one;
17B-(tert-hexylcarbonyl)-4-aza-4~-50~androst-l-ene-3-
one; .
178-(cyclohexylcarbonyl)~4-aza-5a-androst-l-ene-3-
one;
178—-(cyclopentylcarbonyl)~4-aza-50-androst-l-ene-3-
one; .
178-(benzylcarbonyl )-4-aza-50-androst-l-ene-3-one;
178-(2-pyridylcarbonyl)-4~aza-5a-androst-l-ene-3-one;
178-(4~-pyridylcarbonyl)~4~aza-50~androst-l-ene-3-one;
173-(2-pyrrolylcarbonyl )-4-aza-5a-androst-l-ene-3-
one;
173-(2-furylcarbonyl)-4-aza-5a~androst-l-ene-3-one;
178-(2~thiophenylcarbonyl )-4-aza-5a~androst-l-ene-3-
one; '
178-(2-adamantylcarbonyl)-4-aza-5a-androst-l-ene~3-
one;



- 37 These conpounds can be made by conventional sodi um borohydride
reduction of the carbonyl attached to R2 wi thout reducing the1€£ade
carbonyl in Ring A or the 1,2-double bond) if present. If the ﬂﬁ&ﬂ%ﬁ
contains a carbonyl function) it can be selectively bl ocked and then
regenerated after the borohydride reduction by conventional nethods. The
bor ohydri de reducti on can be catrh$q_out in, e.g. water or aqueous

nmet hanol ) at a tenperature of roofitftenperature to 50C and the product then
i solated and purified by conventional neans. The conpounds are al so active

as 5-al pha redugi-as8ehplé oyl ) -o-dde-Jd-dadrost - Diegea3t-enaed al opecia. The
conpounds of t -§?§§8§é1éﬁgﬁ§§ﬁi984-545&533593%?9€§¥4351§?98“&4th t he met hod

descri bed abo escri bed, ent” agents I n’ conbi nati on
with an al pha-loife (3atehrlearbonyd dpévizatWeiddrost-1ianer3eanfint of BPH.
17~-subst i t ut exysi(ALeb I c dxdongd )Ci-wa-5ehiahd k 0f 6~ Wenkh 3abfie on- 4- aza

steroids are i h i e 0 d m t hKl i ne
8eekmann as d%v%gégrig%(?@%&lggg PJ)W%B-Z,-:?%B"?‘Z—%?%B%; —gﬁ¥7§ﬂ S. Pat.
4,910,226 to Holt ongt ai; EPO Publn. 0 289 327 now USP 4,910, 226; EPO
Publ n. 0 277 QOy3-(@wchEbrophitn§1dabboiy) Jaaka~5d@-Stix 08541 -&m€>- Publ n. 0 375
344 now USP 4,937,g§g',EPO Publ n. 0 375 347; now USP 4, 970, 205; EPO Publ n.
0 375 349; now _US ,826,882. In the meth g he 17~-su$stitu ed non-aza
steroids are olr7BrK8’f’o¢h‘ih1é!f°Ph$’lY’:]‘iﬁfg’e°2’(¥8 ~4-aga-39-apdroptRl-0 0 X vy in
whi ch: the A ringehas3«umd;0 2 doubl e bonds; the B) C and D rings have
optimal doubl & #poRds smﬁ;xﬁmo@%bﬁﬁi@&ﬂaﬁgtlez.badenra%stpxovl ded that the

A, B, and Crings do pot havé adjacent double bonds and the D zing does not
have a C16-Cy do&BP& BYMY when R3 represents two substituents or a
di val ent substli7Budmy 1y ¥Fedtbon@id)-f-agat dn-andgost-iene—Jvraed that Z is (CHn

when adj acent j7¢_qpf &HyqNdarBonyltd-agh~5&)rairostk-l-6hé-30r C -6al kyl; vy
is H CF3) F, Cl) gr%, tE’?'ovi ded }flhat Y is Hwen there is no C5-C6

doubl e bond; R1 ignﬁ‘pr Cl-gal kyl; R2 is_absent or present as H or CH3,
provi ded RZ i sL78<€éndingthy tamdneaheniil aasbRRY L br-412%8s 58 aREFREE S

unsaturated; and R3ehsS3{dne;a- hydrogen) or a-hydroxyl) or a-acetoxy and/or
(a) 178-(3-dimethylaminophenylcarbonyl)-4~aza-5a-androst-
l-en-3-one.
178-(3, 4-diethylaminophenylcarbonyl)-4~aza-androst-1-
en-3-one.
178~(3,5-dimethyl~4~diethylaminophenylcarbonyl)-4-aza-
5a-androst-l-en-3-one;
178-(4-N-methylaminomethylphenylcarbonyl)-4-aza~5a-
androst-l-en-3-one; Or
17B8~-(2-N-ethylamino-4-ethylphenylcarbonyl)~4-aza-5a~
androst-l-en-3-one.
178~ (4~phenylbenzoyl)-4-aza~5a-androst-l-en-3-one;
1768-(3-phenylbenzoyl)-4-aza-5a-androst-l-en-3-one;
17B—(4-bipheny1)—h-aza—Sa—androst—l—en-B—one;
178~{3-biphenyl)-4-aza~-5a-androst-l-en-3-one;
178-(1-naphthyl)-4-aza-5a—-androst-l-en-3-one;



o _. 11 June 2002 - 39 Wiere wis a bond or C1_12 alkylidene) and R4 is
(i) hydrogen) (ii) hydro~cyl, (iii) d _galkyl) (iv) hydroxylic Cl_gal%z
(v) Cl_gal koxy) (vi) NR-R6) where R5 and R6 are each i ndependdditiuje 289

from hydrogen) Cl1_8al kyl) Cg_6cycl oal kyl, phenyl; or R5 and R6 taken
together Wth the nitrogen to which they are attached represent a 5-6

menbered saturated ring) (vii) ORS, where R~ is hydrogen) alkali netal)
Cl _gal kyl, benzyl, or (b) -Al k-©RBt swhere Alk is Cl1_12 al kylidene, and R38
is (i) phenyl Cl_6al klycarbonyl, (ii) C5_Ifl cycloal kyl carbonyi) (iii)

benzoyl, (iv) ,Cl 8 al koxycarbonyl, (v) am nocarbonyl, or Cl_Bal kyl
subst it ut ed aﬂ19 62%?’b1¥§xﬁ¥yl(>vgyzﬁ'oﬁ("o'géaf°ﬁ$- SROP-eRe8 al kyl, (2)
=CH W CO- R4 od 7Bt \WHeRBntihel p-4vaz~3abandraft-QtenZ3abhg] i dene and R4.and
RB have the sqIm_ozaagnéaﬁn%ﬁrgbwﬁ-a%dsBBaaaﬁ&ﬁ-a.-Qﬁdsoaﬁ@; or Cl_20

alkylCarbonyl8§%ﬁef;ﬁ¥£ﬂan%99—4;aiglsaﬁghdgzggﬁﬁlinlggogg?hEd bond replac?s

the 17-a-hydr
178-(9-anthracyl)-4-aza-5a-androst-l-en-3-one;
178-(4-thiophenylcarbonyl)-4-aza-5o-androst-l-en-3-
one;
178-(3-thiophenylcarbonyl)-4—aza-50~androst-l-en-3-
one;
178~(4-methylthiophenylcarbonyl )-4-aza~5a-androst-1-
en-3-one; :
178-(4-methylsulfinylphenylcarbonyl)-4~aza-50-
androst-l-en-3-one;
178-(4-methylsulfophenylcarbonyl)~4-aza-50-androst-1-
en-3-one;
1783-(3-methylsulfinylphenylcarbonyl)-4~aza~50-~
androst-l-en-3-one;
173-(4-N,N~dimethylaminosulfophenylcarbonyl)—-4-aza—~
So-androst-l-en-3-one;
173-(2-ethyl-4-methylthiophenylcarbonyl)-4-aza-50~
androst-l-en-3-omne;
178-(4-thioethylphenylcarbonyl)-4~aza-4-methyl-50-~
androst-l-en--3-one;
17B8-(4-acetoxymethylthiophenylcarbonyl)-4-aza-4-
methyl5a-androst-l-en-3-one;
178~(2-methyl-4-methylthiophenylcarbonyl)-4~-aza-4—~
methyl-50-androst-l-en-3-one;
178-(2-methyl-4-methylsulfinylphenylcarbonyl)—-4-aza-
4-methyl-S5o~androst-l~en-3-one;
178-(2~-isopropyl-4-methylsulfophenylcarbonyl)-4~aza-
4-methyl-50-~androst-1-en-3-one; .

I,
cted



(4) a-hydrogen and NHCOR9 where R9 is Cl_|2al kyl or NRSR6 where R5 and R6
have the sane neani ng as above, (5) a-hydrogen and eyano) (6%1a-h¥§Pﬁgen
and tetrazolyl) or (7) keto; or a pharnaceutically acceptable §QF r eof ;
except compounds in which: (i) the Bring has a C5-C6 double bond, Rl is
CH3, and R3 is keto) nethoxycarbonyl) or acetyl; or (ii) the A-nor ring has
a C~-C~ double bond and R3 is acetoxy or acetyl; (iii) RLis CH3 and R3 is
acetogy or acetyl; or (iv) the A-%dr ring has a C3-C4 double bond and Rl is
met hyl; or (v) the B ring has a C3-C4 doubl e bond and R3 is 13-hydroay.

Representative,g0 'Qﬂﬂﬁé t ' d per i e disclosed in
t he above issggg Eg pa %¥§9§ %%%Qégﬁﬁgﬁyg?l%&#%b%a%gggﬁgr&%ceuticalIy
accept abl e sal ts apdgQsgan-3-eneyyune 2002 -41

4- et hyl - 4- aza7ha¢ Snethyisaypiny Hhenglc20RnPDca-aauyh e il
(20R)-hydroxynethy%i Z§§kQ§h;g;g£@r5a-8(l4)pregnen-3-one;
-andr

4- met hyl - 4- aza- 5a- oSt en-"3-one- 1713N, N-di i sopropyl car boxam de;
1713- (N, N- di i $éBr ehymetdvisnaferhanydsarbenyl siérdparfrBeebYosphori ¢ aci d;
1713- (N-tert - but yhmderdaraarBdeneestr-1, 3, 5(10) -t ri ene3- phosphori c aci d;

1713- (N, N-di i 398 eV hyiE)-i23bh = dadam{rldbk 1 SbRLE OGS 3- phosphori ¢
acid; 1713-( Mg nj - qﬁgl ?g?ggﬁ‘gg de)esti-L 3. 5(10Q) 16 '
tetraene-S-ph& gﬁ T oxyphenyl)-4-aza-Sa-androst- -en-3-one;
1713- (N, N- di i 339+ Ghyi-cldhydxoxyphenyddt-fi-428- 5o(~addr6s8pbrtmedre- 3- phosphori c
aci d; 17a- (N, N-digsopropyl car boxam de) - 2- net hyl -estr-1, 3,5
(10)triene- 3- Sé&%ﬁﬁ aci d. j
1713- (N, N-di i 22’8? '83?6@5%%7‘8‘&’)1“59%?%%2@&%?593,5%‘““’ ost-
(14) -tri ene- 3- phobpmoBdrenaci d: _ _
1713- (N-N- di | gps pitydaoRpethybipreasl ) =42z H560hn8 66 apNe- 3- phosphori ¢
aci d; 1713-(N—N4¥d5§&§£py|carboxan1de)-2-ch|oro-estr-l,3,5
(10)-triene-3-phosphoric’aci d;
[ 715 (NN di | SOBT YDA Epa s RDET LeAF boI 105 tr258 350
androst-l-en-3-one;
173-(4-methoxyphenyl)-4-aza-5o~androst-l-en-3-one;
173-(4-carboxymethylphenyl )-4-aza-5a-androst—-l-en-3-
one;
178-(4-hydroxyphenyl )~4-aza-4-methyl-50-androst-l-en~
3-omne;
178-(3-hydroxyphenyl )-4-aza~4-methyl-50~androst-l-en-
3-one;
178-(3,4~dihydroxyphenyl )-4~-aza-4-methyl-50~androst-
l-en-3-one;
178-(3,5~dimethyl-4-hydroxyphenyl)-4-aza-4-methyl-5o-
androst-l-en-3-one;
178~ (4-hydroxymethylphenyl )-4-aza-4-methyl-5a-
androst-l-en-3-one;
1783~ (2-hydroxyethylphenylcarbonyl)~4-aza~4-methyl-50-
androst-l-en-3-one;
178~-(4-methoxyphenyl)-4~aza-4-methyl-5a~androst-l-en-
3-one;



(10)-triene-3-phoephoni c aci d;

17f 3- (N- but yl car boxam de)-estr-1,3,5(10)-triene-3 carboxylic acid,

1713- (N- but yl car boxani de)-estr-1, 3, 5(10) 16-t et r aene3-r ar bouyl! ild J4pe @002 11
June 2002 - 42

1733- (N, N-di i sopropyl carboaam de)-estr-1,3,5(10)tri ene- 3-phosphi ni c acid;
| 713-(N-tert-butyl carbogam de)-estr-1,3,5(10)-tri ene3-phosphinic acid;
1713- (N, N-di i sopropyl carboxam de26 2- et hyl --estr-1,3,5
(10)-triene-3-phosphinic acid;

1713- (N, N-di i sopropyl car boaam de) - 4- net hyl -estr-1, 3,5

(10) - t ri ene- 37Bhééperrhaxyaethylphenyl)-4-aza-4-methyl-So-

1713- (N, N-di i sopapgyésirenani-geed ; amdhl oro-estr-1,3,5 .

(10)-triene-3+ph hi ni e P

{705 (N N i A28 P AEOM BBkt s4-paa-sa-andzont 1-gng3-one,

(10) -t ri ene- 3nghbhefanresgending compounds wherein the .
1713- (N, N- di isshpd opgerc aubegitueiey) -ik, 2epldOed lim teachaemetie phosphi ni ¢ aci d;

| 713-(N-tert- I ] al t - 3- Nhosphi ni ¢ aci d;
| 713- (N, N- di F?%%’%@‘f@!?@@%ﬁ‘?ﬁ%i?fe& ?-35%1,13)(1'1%‘?‘ , gf‘égié%ad?n [13- phosphi ni ¢
acid; 1713-(N, N-diisopropyl carboaaani de)-estr-1,3,5(10), 6

t et r aene- 3- phosphi ni @hacedmpounds of formula IA of the present

17>3- (N, N- di i 3¢ %@ébﬁfgﬁf@ bﬁhrm&&é&%iiﬁgrﬁﬁf Ft*ik%SPhOV ic acid; ,
1713-(N-tert:butyl carboxam de -3§%é-1 3 g%i(»-trlene-Sp osphoni ¢ aci d;

17f 3- (N, N- di FE%‘b‘chd@ﬁfeé?bﬁﬁ'& | §F) Xbe FOMULES 10) 16t et r aene- 3- phosphori c
acid; 17f3-(N-tert-butyl carboxam de)-estr-1, 3,5(10), 16

t et r aene- 3- phosphori c aci d; cc)oc:x-[33
17f 3- (N, N-di i soprogyl car boaam de) -estf-1, 3,5(10), 6, 8-
pent aene- 3- phosphori c aci d: R

1733- (N, N-di i sopropyl carboa ¥
(10)-triene-3-ghosghvni c aqgid;
17B- (N, N-di i eopr opyl car bo
(10)-tri ene- 3- phosphoni c @ci'ﬁ;ﬁ .
17B- (N, N-di i sopropyl car boaangde) -estr-1, 3,5(10), 6t et raene- 3- phosphoni c
acid; 1713-(N, N-diisopropyl carboaam de)-2-chioro-estr-1, 3,5

hyl -estr-1, 3,5 .
1 June 2002 - 43
*Bret hyl -estr-1,3,5

named 178-(carbomethoxy)~4-aza-50-androstan-3-one,
which includes the stages of (1) dehydrogenating said
starting material to produce the corresponding com-
pound containing a double bond in the 1,2-position of
the A-ring, (2) converting the l7-carbomethoxy substi-
tuent into a 17B-acyl substituent and, if desired (3)
alkylating the A-ring nitrogen to introduce 4-methyl
or 4~-ethyl substituents into the A-ring. For the
dehydeogenation step, it is preferable that the 4-aza
nitrogen be unsubstituted, The dehydrogenation step
can be carried out, e.g. according to the procedure
of Dolling, et al. involving dichlorodicyanobenzo-
guinone, JACS (1988) Vol. 110, pp. 3318-3319. Stage



(10)-tri ene-3-phosphoni c aci d;
~. 7B- (N, N-di i sopropyl carboaam de) - 4-chl oro-estr-1,3,5
(10)-triene-3-phosphoni c aci d; 11 June 2002
17B- (N, N-di i sopropyl car boaam de)-estr-1,3,5(10)tri ene-3-sul fonic acid;
17B- (N-tert-butyi carboaam de)-eetr-1,3,5(10)-triene-3sul fonic acid;
17B- (N, N-di i sopropyl carboaam de)-estr-1, 3,5(10), 16t etraene-3-sul foni c acid;
17B- (N-tert-butyi carbosani de) - eet 2713, 5(10), 16 tetraene-3-sul foni ¢ acid;
17B- (N, N-di i sopr opyl car boaam de)-estr-1, 3,5(10), 6, 8pent aene-3-suif onic
acid; 17B-(N, N-djisopropylcarboxam de)-2-nmethyl.-estr-1,3,5
(10)-tri ene- 3- gg# f'ﬂﬁﬁ(?"%?‘ﬂ? obfo one Or’ more cthexxica steps ‘and if
1713- (N, N-di i edpeiznd saybbakeripleresbafoty |stager (1) 305 following
(10)-triene- 3- stRgONI1S B¢i Etage (3).
7.7J33- (N, N-di i sopropyl Gar boxarg de) - Zigﬁlt%r o-estr-1, 3f 5th
(10)-triene-3-sul fonic Bcfgcordance w e process o e
17B- (N, N- di i sopreggritcdnientinmie)the- phoductaeofr our 3isvemtton: arene- 3- sui f oni ¢
act di I\EZJg- § N, Bbslids o' QDY | Ketiagani Urs-anbxgehrSofyliened --saos?ng nic acid;
- - but yi _de) - [ -3, DLl - 2P )
=(N, N-di i sopr O%@{r?o%ﬁ%%‘agn% £%§§gﬂ§r§f-§&§eg38%@p e(riﬁa%qggi d; 11 June
2002 - 44 17188¢0% §ughi 88 henperesrbentmi ol dphydr vér rigs ref 1ugdBE phosphi ni ¢
aci g; ' 1713- (dhMrbbeneRhe PY0 EdTROX Al Bl KKoXEe 8 tbSnyl-di-ara=8ghosphi ni ¢
aci d; 1 o3 _ _
met hyl (17J33- N, ﬁdarlolsstop])'r Srf)y:i.%naer l%gél’n 82(33 -tz?r?drfgg??%,q:ﬂ:liaéir?épgj:phosphi aic
aci d; 20a- (hydtB83song §ompayndefron_atRe {1nd8 pReafited Migh
17D (N, N-di i eopodip hydbbderdmieindef | amhyalrdaandonditidnandn3- phosphi ni c
aci d; 20a-(hyd b hyh1verft HO4 £ - Faidth§9 o rn&licaesP phi ni c aci d;
20a- ( hydr 0$yme§ h - A- ng@égtgfhggé ene-&p ogoﬁ‘? nic fg:c Q?
17B- (N, N-di i s0 tingnthe s él;- agaﬁﬁﬂfééﬁ!‘l{“ e -tbhagphi ni ¢ acid;
X71 3- (N, N-di i solkyip(meshybsenriedbyl Baicdidreosoafiers theheophesc aci d;
1 71 3- (N, N-di i sgiidamyg! ¢ Xyea )by T<4alkyP:4 L4 HS-ARAEHHLDI C aci d;
17A- (N, N-Di i sopropyl carbg%gm 3)-e tr-3 ':_{:-dl §?$3fh sphi nlﬁ aci d;
1713-(N,N-Dii s ﬁéﬁﬂ?ﬁr anicdef? ke 13' YO _g_ab osphi ni c aci d.
20a- ( hydr oxymet #8Halkexyeazhanyl-énalyl---a@rybocandtapt~-1-en-3-
N, N- di i sopr opydnebaridada OS¢ rohee BRsd /Sudlnaz0ugieses’ osthaasylitc acid; .
N N-di i sopr opyl 5andh 83t ga st 4e"ge 1 421092 aR0RR 00 ¥1 L C aci d;
lowed by acidification and isolation of the resulting
steroidal acid, l78-carboxy-é4~alkyl-4-aza-5ca—~-androst-
l-en~-3-one (VI), (4) said steroidal acid is then
converted to its corresponding 2-thiopyridyl ester by
refluxing with triphenyl phosphine and 2,2'~dipyridyl
disulfide in an inert solvent and the product 178-(2-
pyridylthiocarbonyl)-4-alkyl-4-aza-5a-androst-l-en-3-
one (VIXI) is isolated by chromatography on silica,
(5) said pyridylthio ester is then reacted with an
R2-Li or an RMgX (X=Cl, Br) compound, such as sec-
butylmagnesium chloride in tetrahydrofuran, to form



| 713- (N, N-di i sopropyl car bosam de) - 4-f| uor o- 5a- andr ost - 3- ene- 3- car boxylic
aci d; 11 June 2002 _ 45 _
20a- <hydr oaynet hyi ) - 4- f | uor o- 5a- pr egn- 3- ene- 3car boxyl i ¢ aci d; 11 June 2002
20a- (hydr oaynet hyl ) - A- nor - 5a- pr egn- 1- ene- 2car boxyl i ¢ aci d;
1713- N, N-di i eopr opyl car bosam de- 5a- androst - 1, 3-di ene3- car boxylic aci d;
N-t-Butyl Androst-3,5-di ene-17l] 3-car boaam de- 3car boxylic aci d;
N, N- Di i sopropyl - 5a- Andr ost - 2- eng- 3g-.13- car boaam de- 3car boxyl i ¢ aci d;
N, N-Di i sopropyl Androst-2,4,-diene-I713-carboxam de-3carboxylic acid;
N, N- Di i sopropyi 5a-Andr ost ane- 17| 3- car boaam de carboxylic acid;
N, N- Di i sopr opyheEdesid Erofudtene-a.71378af secdvityd.cachomoblyr | i ¢ aci d;
y’o N,( : Dldl sopr o%hlﬁfigwaz&-@ugaﬁdiaa&%%h?m_ ckar:d&qa}r WR8Yh i G aci d; .
a( hydr oxynet, - 5a-.pregn-3-gne-carboxyli . acl
N, N- di i eopr opﬁfg‘/’i’%‘-:%‘ﬁ#o _rgr_ngﬁggtl - %ﬁr B%f—]c%ﬁﬁg&&-ﬂc N8 ¢ aci d:
N, N- di i sopr oppresiero Reagtion éhcarnivdcaud Jrsimeden3BME®0x.i ¢ aci d; .
171 3- (N, :\gdi(i SAPRaY Gdmpoasd fe)pladel ;ser@émeQEQnasﬁfie- 3- cgr box%l i cI
acid; 171 3-(N L § £0praepy agﬁm. -eﬂ:?rt]--S- I4d.ene-3-carboxylic
acid; 17B-(N, R@B&is‘g%'r &g‘% %Q?’E% m d’g? éﬂ%%s - 3 ?%#@F\%Sd teahiéocar boxylic
aci d: 17J3- ( NP#-2RA508tnlr8BaAoRS I8 @reRared yheredn; a¢wl I8 &foacyl i ¢ aci d;
11 June 2002 cadbonyl.
1713-(N-t-Butyl car box%gi Qeéaﬁﬂl{&%ﬁh%’é %}%'céwi gfa&ﬁoxyl i c acid,
invention, the corresponding 17B-acyl-4-aza-5c-
androst-l-en-3-one XV is readily prepared £rom the
178(alkoxycarbonyl )-4~aza-5c-androsten-3-one (IV)
by repeating the above series of reaction steps but
omitting step 2 hereinabove, i.e., treatment of
the 4-aza-5a-androst-l-en-3-one with sodium amide
followed by methyl or ethyl iodide.
In accordance with a further alternate
process of preparing the compounds of our invention,
having only hydrogen as the sole substituent on the
ring A-nitrogen, the 1,2-double bond in the A-ring is
introduced as the last step of the process. Thus, a
17B-alkoxycarbonyl-4-aza-5o-androgtan-3-one (III) is
hydrolyzed to the corresponding steroidal acid,
17B3~-carboxy~4~aza-5a-androstan-3-one, (IX) which, in
turn, is converted to the corresponding thiopyridyl
ester, 178-(2-pyridylthiocarbonyl)-4-aza-50-
androstan~l-one (X) followed by treatment of the
ester with an Rzngx or R2Li compound wherein RZ is as
defined hereinabove to form a 178-(acyl)-4-aza-50-
androstan-3-one (XI) which is dehydrogenated as
previously described to produce compound XIV, .
178-(acyl )~4-aza-50-androst-l-en-3-one.



N-t-butyl -androst-3, 5-di ene- 17| 3- car boxam de- 3-carboxylic acid, ,

N, N- di i sopropyl - andr ost - 3, 5-di ene-1 713- car bogam de- 3car boxyli ¢ acid
20- a- (hydr oxymet hyl ) - 3- a- pr egn- 3- ene- 3- car boxyl i ¢ aci d, 11 June 2002
20- a- (hydr oxymet hyl ) - 4-fl vor o- 5- a- pr egn- 3- ene- 3- car boxyl i ¢ aci d)

3- car bomet hoxy- N, N-di i sopropyl -androst-3, 5-di enel7~-carboxam de,
17~-N, N-di i sopropyl car boxam de- 5- a- andr ost - 1, 3- di ene3- car boxyl i c aci d)
N, N- Di i sopropyx 5-a-androst-2-erme2?. 7~- car boaani de- 3car boxyl i ¢ aci d)

N, N- di i sopropyx androst - 2- 4- di eae- 17~- car boxam de- 3car boxyli c aci d)

N, N-di i sopropyl 5-a-andro ~-car Lde- 3~ I.c acid,

N, N-di i eoBroggl estr- 3?@(% aﬁ&%é%gﬁé%%ggg% ﬁ@%@%w ic acid,

N, N- di i eopr opyPakddigr the scopraynds7pf cEepmuianiduben cthe Stpritdngci d,

N-t - 3ut yl - andrmnaiefga;'n- s eare-dsterGaphogbouldels- ﬁatli?,gm(}ddt(eraa'bd, .

N, N-di i sopro - c0Sh= - Jdir@hee| ¥~ ) Jes i c aci

20- a (hydr oxy i 1 Fotmite 1299y 19 GRY JOKEHMES: (SREhNy O ot O

N, N-sl i i sopr opfAth5aaGahenart reagaat 1%55{% BoYesi the ketongar poxylic acid,
11 June 2002 1M~R2CO-, corresponding to the RZ moiety associated

17~ (N, N-di i sqpiapyhe a6 LPiaPedebageds UOr 0- 5- a- andr ost 3- ene- 3- car boxyl i ¢

aci d) .
17i - (N, N-di i sopr opy! cafModfmmgthyh deriyesixadvhetein Rdi'éne- 3- carboxylic
aci d, 3-car bonst mexhyN, atelipreppreodyf romdnown - B§-SretihylelI#pcar boxani de,
17~ N, N-di i sop{gRykeastipiani-38ads5a-aitdtanlaSonée N .3 carboxylic acid,
N, N- Di i sopr opyal -lg- a-gndtr oat -1§- ene- 17~-4car bo an‘itgir- 3§:ar ng lic acid.
N, N- di i sopr opyi’ Raf tRethy LrldPapee tA-4cArAcA%rARAE oot ars i?ﬁ’?c aci d)

by known dehydrogenation procedures for 4-methyl-4-—

aza compounds to produce the corresponding 4,168-

dimethyl-17B8-acetyl-4-aza-5a-androst-l-en-3-one.

The above reactions are schematically
represented in the following structural outline:



N, N- di i sopropyl 5-a-androstane-17~-carbosam de-3~carboxylic acid,

N, N-di i sopropyl estr-3, S(10)-di ene-17l 3-car bouam de- 3carboxyI|c aC|d&

N, N- di i sopropyl estr-3,5-di ene-17B- car boxani de- 3car boxyl i ¢ acildJune 2002
1713-(N-t-butyl carboxam de) -androst-3,5-11-tri ene-3carboxylic aC|d)

| 713- (N-t - but yl car boxam de) - andr ost - 3, 5- di ene- 3-t hi ocar boxyl i ¢ aci d)

N-t - But yl - 5- a- andr ost - 3- ene- 17B- car boxam de- 3- car boxyl i ¢ aci d,
17b-(N—t-ButyIcarboganide)-G-fIug@o-S-a-androst-3ene-3-carboxy|ic aci d,
17J3-(N-t-Butyl car boxam de) - 6- Tl U0ro- andr ost - 3, 5- di ene- 3- car boxyl i ¢ aci d,
11 June 2002 - 4% 3-Carbonet hoxy-N-t-butyl -androst-3, 5-di ene-171 3- car bog~
am de, 1713-N-t-Butyicarbo~cam de-5-a-androst-1, 3-di ene-3-carboxylic acid
N-t - Butyl - 5-a-andr ost - 2- ene- 17J3- car boxam de- 3- carboxylic acid

N-t - Butyl -androst- 2, 4-di ene- 17J3- car boxam de- 3- car boxyl i c acid)
N—t-ButyI-5-a-androstane-17J3-carboxanide-3-carboxy|ic acid, and

20- a- (hydr oxynet hyl ) - A- nor - 5- a- pregn- 1- ene- 2car bosyl i ¢ aci d,
17J3-(N-t-butyl carboxam da) -androst-3,5, 11-tri ene-3carboxylic acid)
1733-(N-t-butyi car baxam de) -@ipag ost - 3, 5- di @eE3-t hi ocarb CEc aci d.

N-t - Butyl - 5-a-androst - 3, 7J3- car bo car boxyl )
1713-<N-t-Butyl carbo | uor ~drost-3 boxylic acid
171 3-(N-.t-Butylcarb & )-B-11 3 8f ost-3 , &3- car boxylic
aci d, 3-Carbonet hoxy- -bﬂtyl-andnog -3!6'd|ene Q?gmarﬁbasnlde)
l COOH l COOH
&' R R A
X1x IX
1 o R'l
[ :!1“ r I!ln
(o)
l c/{.x l tI:I X
R" ® R1 " R‘ w
VIt XIII X
o ig PR o |y K o |y F'
CH, H
O o]
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X is 2-pyridylthic



17J3- N-t - But yl car boaam de- 5- a- andr ost - 1, 3- di ene- 3car boxyl i c aci d)

N-t - But yl - 5- a- andr ost - 2- ene- 17| 3- car boxam de- 3car boaylic acid 11 June
2002 - 49 N—t-ButyI-androst-2,4-diene-17|3-carboxan1de-Scarbgkﬁqnﬁgqggld)
N-t-Butyl - 5-a- andr oet ane- 171 3- car boxam de- 3- car boxyl i ¢ aci d,
N-t-Butyl-estr-3,5(10)-di ene-1713-car boxam de- 3-car boxylic acid)
N-t-Butyl-estr-3,5-di ene-17] 3- car boxam de- 3-carboxylic acid)

N-t-Butyl -estr-3,5(10)-di ene- 17f 3xar boxam de aci d- 3-car boxylic acid)
N-t-Butyl-estr-3,5-di ene-1713- car boxani de- 3- car boxyl i c aci d)

20-a- (t-butyl di met hyl si | osynet hy] ) -3- trlfluororrethylsul)z‘onate) 5-a-pregn-3
-ene) 171 3- (t MBEFGLR; FrekSh @ §T‘P¥/’r'mﬁyﬂ‘ batituent and R is

f1 uoronet hyl sdetdned egs hexrednabowd - 3- ene)

171 3- (N, N-di i sopropyl ca}_rrpgﬁ gﬁ %—egggigéyo,{%tlml §Hﬁ%xﬁé‘at e) - andr ost - 3, 5-

di ene, 171 3-(N,N-di]i oprop xam
onat e) - 4- fIvoP’be!'a?aR i &shyd 1‘ iphenyl, th is can be derived b y

20-a- (t-butyl dn:aettnyg stt(hx;neajsyddpréaftbubrma’i(ﬁprhlehywlﬂmwml sul fonate)-5-a
- pregn-1, 3-di %”g ﬂr@:%m%'ﬂi?hé’ﬁﬂ?ﬁ% noRY ! §86PaEaNdehe Sphdddifsluor o
19

t hyl |f t
r1n;\]3y(ilijt gﬂﬁyﬁ a?’b@}(zfmcﬁgye% %38%?‘@5 AR f §nbit e) - andr ost - 3, 5- di ene,

171 3- (N, N- di i $aprpandsidyBoxant de-batyidinethyrleidyhy| sat fyoingt e) - 5- a- andr ost -

2-ene, 1713- ( dubt ehé mrgaayh CRERDIDA HRA - Endd ldeblUek fng
met hyl sul f ona

t 4 di
Nt - butyl %sgsgrg]‘g%&l P8R D Itglr ?”?8 €198 Surdyo L5 HEIng, AFUEORE ;,ne 2002 -
50 N, N-dii sogpbmbu%mgm@n Flgwogdde3- br onp1113- car bozani de.

Other halo substituted benzenes to form the
appropriate Grignard reagent useful in the instant
invention will be obvious to one skilled in the art
from this disclosure.

By the term 'protected hydroxy' as used
herein, is meant the alcoholic or carboxylic -OH
groups which can be protected by conventional
blocking groups in the art as described in
"Protective Groups In Organic Synthesis" by Theodora
W. Greene, Wiley-Interscience, 1981, New York.
Preferred are the triorganosilyl groups, e.g. t-butyl-
dimethylsilyl, phenyldimethylsilyl, diphenylmethyl-
silyl, and the like.

By the term 'C;~C, alkyl" is used herein,
is meant linear or branched alkyl, including methyl,
ethyl, propyl, isopropyl, n-butyl, isobutyl, sec-butyl
and t-butyl. -

When this reaction scheme is carried out
using an RZMgX or R?-Li compound containing an
thiophenyl substituted Rz, e.g. p-methylthiophenyl



Al so provided are 17~-acyl 3-carboxy-androst-3, 5diene of the fornula: O 11
C R Rz IH Werein RLis (a) C1-C6 linear or branched al kyl; C3-Cl12
cycl oal kyl, which can be substituted Wth Cl1-C4 al koxy or Cl1- 4 June 2002

| i near/ branched al kyl; C--Cl2 aryl, or C~-Cl13 aral kyl which can be
substituted wwth one or nore of: -OH, -0OCl-C4 al kyl, C1-C4 al kyl,

-(CH2) mOH, - (CH2)n COCH, including protected -OH, where mis 1-4) nis 1-3;
(b) C1-Cfi linear or branched al kyl; C3-Cl2 cYcl oal kyl, which can be
substituted Wth Cl-C4 al koxy or 461-C4 |inear/branched al kyl; C6-Cl12 aryl)
or C~-Cl13 aral kyl 11 June 2002 - 51 which can be substituted with one or

"l udi ng pr oFSErel %ﬁgga?%nt?ﬁ%?i#wwfﬁ‘ﬂﬁ%ﬂf“-nd(o*z? @ sel ected £rom
0o SOIH | PEFERFEuBRY, BhERr DI e IRy o Ao R HRBES: Ry | s
t-butyl, cycl dkend3Honephienpteparedy shexgitheahenylliad@fantyl) 2-adamantyl)
NH-t - butyl) NB-isobut ye b”fk@’aﬁdo%ﬂgént N nyEer HiTP-thedr oay- phenyl ;
NH—l-adgxnant |, NH_Z-aﬁqu$6§r ,ang R2 1s hggpIQ§entat|ve conpounds.
i ncl ude: 17D( BR¥RARSAPEABASE SHtRIRy Fire ARARSPE- ShES ARVERL4LD, hoxyl i ¢ aci d
17D benzoyl - ante estad-13pbe doe mamG readblk e madei by one skilled
17D cycl ohexyk siho g ands 0 Sogimp1 8, diexee R2cag bgf-}d,i @1RgiLd;
70 A B S R B o oo
17D ( 2- hydr a3ty [thaehyorehensepe) - Griir BsmerhyLthichromobgaserswiic acid;
17D- (4- et hoaypheny| cahbofyinedaty~0gt £1k3:15 tHi ebedzerser kanybec aci d:
ﬂf ?'(4‘ ggggoa%ﬁ%ywiﬂ@ﬁw GeBaty! ¢ H)0RaRY 2 subilANRs3pgar bo-cylic acid;
une oxidation with e.g. m-chloroperbenzoic acid. The
resulting sulfoxide can be further oxidized by the
use of the m-chloroperbenzoic acid reaction to
proceed for a longer period of time to form the C;-C,
alkyl sulfone.
Further, the sulfoxide can be used in the
Pummerer rearrangement to form the corresponding
thiol.
The -SO;N(C;-C4 alkyl), substituted phenyl
(Rz) is formed from the appropriate bromobenzene,
e.g. p-N,N-dimethylaminosulfobromobenzene which is
used directly in the Grignard reaction to form the
final product. _
The thioalkyl groups on the phenyl ring,
i.e. -(CEy)pSH, where m is 1-4, are readily formed
via a four step procedure from an alkoxy alkyl phenyl
bromide, Br-CgH,4-(CHp)n0CH3. Direct addition of the
Grignard reagent prepared from above~bromoalkyl
phenyl derivative to the thiopyridyl ester results in
the keto derivative, i.e. 178(4-methoxyalkyl- ‘
benzoyl)-4-aza~-50—androst-l-ene-3-one. This can be



- 52 N-t-butyl-androst-3,5-di ene-17] 3- car boxam de- 3car boxyli c aci d;

N- phenyl androst -3, 5-di ene-17J3- car bosam de- 3car boxylic acid;HE-l-%ﬂﬁggntyl
andr ost - 3, 5- di ene- 17J3- car boxam de 3-carboxylic acid; N 2-ada ﬂH@ﬂ

andr ost - 3, 5- di ene- 171 3- car boxam de 3-carboxylic acid; Al so included and
known in the art are non-steroidal 5a-reductase inhibitors as devel oped by
ONO Pharnmaceutical Co.) LTD., Osaka, Japan and as described in US patents
4,780, 469; 4,847,275; 4,939, 141-aB8 £PO Publication Nos. 0 173 516 and EPO
0 297 245) and USP 4, 980, 372; and EPO Pubin. 293.,247 and USP 5, 037, 852

di scl osing certain_novel fused _ benz ' '

benzyl am nopherRAEY afoRYeThed &%Pv&r‘g LY 825?5\/‘&115 BBfzeat
benzoyl am nopheitd&y tbuf ermitheabiydroxyalknli desivateivef, tflodlbwedula: RL O O R
O N g A-COOR g displadeikéht’392ha1égen VREEE Brétio iahdxegoen or al kyl of
from1l to 4 carbon_aton(s); .A,i S _0X n ato syl fur aho or sulfinyl (SO
group; both Hc@vﬁfgl%t% Wogﬁpgelgtﬁec)omgp%ﬂeﬂ}mgﬁ Qggnd t he carbon
atons of the bHmspdneememty too gikecthe HeinalomPreaptay eompoked. t oget her are
;:ycl oloe_nt ane, whegleohgxgHe ﬂacggbﬁngﬁi\ﬁqef isagd d¥ithpr gseat s a gr o;p ofR
Re \ier ei 1 :B)ii%35>%§%g%ﬁl B aF srtacuielt Spitdinite RO NEE | BT S
hydr ogen or al XofX£+¢lmBr )t gompeundofughoat sh-dimethrdy R5, R6) R-) and RS
are) i ndependeiiin¥phén el aE@nesdbkYéhdrildeQMmiisd A&t cazhed &iwn(s)) hal ogen,
trlfluoronethgh 95t¥§§4é¥§§ﬂ%hge£gy}3rm the desired product
178-(p-dimethylaminophenyl-carbonyl)-4- '
alkyl-4-aza-5a-androst-l-en-3-one (VIII) which
is isolated by chromatography on silica gel.
The Grignard reagent, Rzngx. for all of the
aminophenyl species included within the scope of this
invention, are available and can be made readily by
one gkilled in the art.
Where in the process said Grignard reagent
contains a phenolic type R2 moiety, then said
pyridylthio ester is then reacted with an RZ-Li or an
R2MgX (X=Cl, Br) Grignard reagent, such as
p-methoxyphenyl-magnesium chloride in tetrahydrofuran
to form the desired product, e.g. 178-(p-methoxy-
phenylcarbonyl)-4-alkyl-4-aza-5a-androst-l-en-3-one
(VIII) which is isolated by chromatography on silica
gel. When this reaction is carried out using another
R2MgX or, an R2-Li compound in place of
p-methoxyphenylmagnesium chloride, the corresponding
178-(substituted benzoyl)-4-alkyl-4-aza-So-androst-
l-en-3-one is prepared wherein phenyl is RZ.
The Grignard reagent, RZMgX. for all of the
species included within the scope of this invention,



mis 0 or

froml to 5 carbon atons) or a group of fornula:
R ORya Ris or wherein R12, R13, R14) and R15 arel1 June 2002

~mmm| ~t Z_

1) nis aninteger of from1l to 5 and RO is a hydrogen, alkyl
11 June 2002 -

i ndependent|y) hydrogen) alkyl of from1 to 4 carbon aton{s)) hal ogen,

trifluoronethyl

and Rid is a group of formula: R12 11 H21' Rls 0 R14 R15 or
- 55 wherein R12) R13, R14) and RIS_are, independently) hydrogen, alKkyl

from1l to 4 carbon aton(s)) hal ogen) trifl uoronethyl

or cyclobutylnmethyl) and 1 is as integer of from1l to 4,

of

54 R~z

11 June 2002

or cyciobutyi net hyl)

and 1' is an integer of from1l1l to 4; or non-toxic salts thereof.

are available and can be made readily by one skilled
in the art.

For example, where RZ ig hydroxyphenyl, this

can be derived by starting with an appropriate
bromophenol, e.g. p-bromophenol, protecting the
phenolic -OH with a conventional blocking group, e.g
trioganosilyl, i.e. t-butyldimethylsilyl, carrying
out the Grignard reaction and then deblocking the
silyl group by the use of, e.g. refluxing aqueous
tetrabutylammonium fluoride.

For RZ being hydroxyethylphenyl, the same
blocking procedure can be analogously conducted
starting with the appropriate hydroxyalkyl
bromophenol, e.g. p-hydroxymethylbromobenzene, or
p-hydroxyethylbromobenzene.

Where R? is carboxyphenyl, this can be
obtained by the chromic acid oxidation of the
appropriate hydroxymethylbenzene, e.g.
p-bromo~hydroxymethylbenzene, formed as described
above.

Where RZ is -0-C;-C, alkyl, the appropriate
bromo-0-Cy-C4 alkyl benzene, e.g. p-methoxybromo-
benzene, is utilized for the Grignard reaction.

Other halo substituted benzenes to form the
appropriate Grignard reagent useful in the instant
invention will be obvious to one skilled in the art
from this disclosure.

By the term ''protected hydroxy" as used
herein, is meant the alcoholic or carboxylic -0H
groups which can be protected by conventional
blocking groups in the art as described in
"Protective Groups In Organic Synthesis" by Theodora

of



Represent ati ve exanpl es of each of these two classes of conpounds whose
synthesis and properties are disclosed in the above cited US i§§ %Q% tents
i nclude the follow ng: 4-[2-(4-benzyl oay-2, 3-di net hyl benzoyl am %}p eaoxy]
but anoi ¢ acid: 4-[2-[4-(2-methyl benzyl oxy) -2, 3-di net hyl benzoyl am no]

but anoi ¢ aci d; 4-[2-[4-(3-nethyl benzyl oay) -2, 3-di net hyl benzoyl am no]
phenoay] but anoi ¢ aci d; 4-[Z-[ (4-nethyl beazyl oay) - 2, 3-di net hyl beazoyl am no]
phenoxy] but aaoi ¢ aci d; - 35 -

4-[2-[4-(2.6-di net hyi benzyl oxy) - 2, 3-di net hyl benzoyl am no] phenoxy] but anoi c
aci d; 4-[2-(4-&4-ethylben; | o~cy) - 2, 3-di nmet_hyl benzoyl am no]

phenoxy] but ano¥ ¢ Graepe, Wi ey-Interscience, 1981, New York.

4- [ 3 [ 4- (4- pr opyefranzyl asy)tie Irdosghiys {ianz grbaps nod . gharoayybut anoi c

aci d; : ; : :

4-[2-[4-(4-isod}%ﬁﬁﬂﬂ&gﬁ%%}b e--n:é',lg-ua|e1ﬁrl|!:,}{]h$y:1:Iﬁ%r’lzoyIam'nonhenoabiutanoic
aci d; 4-[2-[4-€MPW%RM5999 Lyapnd othe diikehyl benzoyl

am no] phenoay] but anoi cAagbd dyithin the scope of the present

4-[2-14- (4 chl prARRNGH! 08 Wne wbedb ok bud P TeaYt 1A RRRRGXYE Dut anoi ¢

4- 2- (4- (4- cycTondty cREPISAH AR, Ytk yinexi il £oR FERAEMSAtaAT nol phenoxy] but a
noi ¢ acid; 1gathermed082opecda, being secondary alcohols of the

4-12-[4-(2- phepydtfaROXyY) - 2, 3-di et hyl benzoyl am no] phenoxy] but anoi ¢ aci d;
4-[ 2-[ 4- (3- phenyl propoxy) - 2, 3-di net hyl benzoyl am no] phenoay] but anoi ¢ aci d;
4-.[2-[ 4- (4-phenyl but ouy) - 2, 3- di net hyl benzoyl ami no] phenoxybut anoi ¢ aci d;
4-[2-[4-(5-pheny|pentylo~cy)-2,3-dﬁﬁéthyR5enzoylanino] phenoxy] but anoi ¢
aci d; N

4-12
o]

-[4-(1-(4-isobuty|phenyl)ethoxy)-f?é-dinethylbenzoylanino]phenoxy]butan
3F9Lnethylbenzoylanino)

[
- [
ic acid; 4-[2-[4-(4-propyl benzyl
phenyl t hi o] but anoi ¢ aci d;
4-[2-[1-(4-ieobutyl phenyl)
am no] phenyi t hi o] but aaoi c
4-[2-[4-(4-propyl ben2yl oa
phenyl sul finyl ) but anoi c abid$
4-[2-[4-[N—(4-trif|uoronethykﬁﬁenylnethyl)anino)
2. 3-di et hyl benzoyl am no] phenogy] but aaoi ¢ aci d;
4-[2-[4-(4-isobutyl benzyl oxy)-5,6,7,8-tetrahydro
napht hal ene- 1- car bonyl am no) phenoaybut anoi ¢ aci d;
4-[2-[4-(4-isobutyl benzyl oxy) napht hal ene- 1- car bonyl am no) phenoxy) but anoi c
acid; 4-[2-[8-(4-isobutyl benzyl oxy)-5,6,7,8-tetrahydro
napht hai ene- 1-weriednyR aiv neelleehyd tinom bhytaoger, awitihyl and
ethyl;
RZ is (a) a monovalent radical selected from
straight or branched chain alkyl, or
cycloalkyl, of from 1-12 carbons, which
can be substituted by one or more of
€1-C, alkyl or halo;
(b) an aralkyl radical selected from benzyl
or phenethyl,;
(¢) a polycyclic aromatic radical which can
be substituted with one or more of:
-0H, protected -0H, -0C;-C, alkyl,

C1-C4 alkyl, halo or nitro;

T et hyl benzoyl

hyl benzoyl am no]



4-[2-[4-[Dbi s(4-propyl phenyi ) net hoxy] 2, 3-di net hyl benzoyl am no) phenoay] but ano
ic acid; 4-[2-(4-diphenyl nethogy) -2, 3-di net hyl benzoyl am no)
phenoxy] but anoi ¢ aci d; 11 June 2002
4-12-[4-[ bi s(4-propyl phenyl ) net hyl am no] - 2, 3di met hyl benzoyl am no] phenoxy] bu
tanoic acid; 4-[2-[4-[bis-(4-propyl phenyl)nethylthio]-2,3

di met hyl benzoyl am no] phenoxy] but anoi ¢ aci d; 11 June 2002 - 57

4-12-[4- (N, N-bi e(4- propylphenylnesgyl)anino]-Z,Sdinethylbenzoylanino]phenoa
y] but anoi ¢ aci d; -

4-12-[4-[N, N—bls(4-tri~luoronethylphenylnethyl)anino]z 3-di net hyl benzoyl am
no] pheaoay] but anoi ¢ ac a monoc§¥11c aromatic radical which can

a1 [a N methyl N (S, &Y & 5O
am[ noLret hyunf 2y3 di Enst hyl b 3 e%%ﬁ%gyfﬁ%tafn&%eaﬁd

8r (p- pentyl benzoyl ) am no- 2- ( 5- tetrazolyl) 1, 4benzodi oxane;
8- (p- pentyl benzoyl ) am (m) 20, teoc )a]],);yﬁ aQ ohﬂgymenzodl oaane; -
8- (m octyl benzoyl ) am no- 2 ol yl 4 o}

Lighzéﬁ i Q@% T

o- pent yl benzoyl ) am no- 2 raiol
but yi benzoyl ) ami no- 2- BDFGFF%IW}'DE}%MFO)%EL@-‘* n
heayl benzoyl ) am no- 2- G5- le3repﬂﬂvuulng adkyaaps; only

hept yl benzoyl ) am no- ZPEQFLEEr I¥§L z9di.g@xane;

p-
p-
p-
p- octyl benzoyl ) am no- 2 etrazo 1, 4benzo I QgXane;

p- nonyl benzoyl ) ani no- 2- PBYEERTCOARAIPIRY vasticAdg 48 REesent;
p- decyl benzoyi ) am no-2- (5-tetrazoiyl)-1, 4benzod|oxane

p-

p-

p-

undecyl benzoyl ) andgyo- 2 ﬁS tﬁ % ogy ,_@%Ezgg

dodecylbenzoyl)anlno 2 g % éb Qg i oxa

pent yl oxybenzoyl ) ani nd® 2?27 43 ¥br y15%l Sashes %#%? 2
C1-C4 alkyl —(CHp)pSH, -S—(CHp),-0-
COCH3, where m is 1-4 n is 1-3,
providing C;-C, alkyl is only present
when one of the above sulfur containing
radicals is present;

(
(
(
(
-
(
(
(
(
(

P P PPPPPPPPQ

(3> N(R3)2, which can be protected, where
R3 is independently E or C1-C4 alkyl,
where the monoaryl ring can also be
further substituted with C;-C, alkyl;
and

(4) heterocyclic radical selected from 2-
or 4-pyridyl, 2-pyrrolyl, 2-furyl or
thiophenyl;

Rt', R'* and R''' are hydrogen or
methyl, wherein the dotted line
represents a double bond which can be
present, and pharmaceutically
acceptable salts and esters thereof.
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m pent yl oxybenzoyl ) am go- 2- (5-tetrazol yl) -
o- pent yl oxybenzoyl ) am no- 2-<5-tetrazol yl) -
p- but yl oxybenzoyl ) am no- 2- (5-tetrazol yl)-1, 4benzod|oxane
p- nonyl oxybenzoyl ) am no- 2- (5-tetrazol yl ) -1, 4benzodi oxane;
p- pr opoxybenzoyl ) am no- 2-<5-tetrazol yl ) -1, 4benzod|oxane
p- hexyl oxybenzoyl ) am no- 2- (5- 3@t razol yl ) - 1, 4benzodi oxane;
p- hept yl oxybenzoyl ) am no- 2- (5-tetrazol yl) -1, 4benzodi oxane;
g- octyl oaybenzoyl ) am no- 2- (5-tetrazol yl) - 1 4benzod|o ne;
o-
p-
p-
p-
N-

1, 4benzod|oxaae,11Junezooz
|, 4benzodi ozane;

decyl oxybeazoy| ) ZREH®- GARRCSRAE £83 g mpde By ccomstAnsdanal
| sopent ybo&itre noaphyéedidw-r2dhbtien rcffzctmysl ;caﬂbékt;anmutaohame

 sohexyl QUMERAGKE T s AntSe Lt el Yakod Lgxane:

(1- et hy enzo zodloxane

net hyl - NPF ptllﬁ:t ﬁyﬁ%&%%é’i‘?ﬁ‘éyl aPﬁech?-nﬁ (5¥ l?fzcﬁ yP}‘eEﬂl benxodi oxane
(p- ostyloxqﬁxﬁtmsyb)em&huhyﬂ,4uheﬂimﬂ;axanaaneasékeqﬂiwelﬁC|d and net hyl
r

thereOfrloc ed and then reg grated after the pofobydride

| sohepty nzo am no- -tetrazol yl')-1, 4benzodi oxane;
i sooct yl BX V{Fetn‘? a?ﬁ‘hvc?nf a?‘e‘??'ﬁ?@i 8y1)- 1, 4benzodi oxane: 11 June

e

p-

p=

2 - The borohydride reduction can be carried out
p-

p-

1
8-
8-
8-
8-
8-
8-
8-
8-
8-
8-
8-
8-
8-

(3 7 di ngg hyd gctwheéy)é&e q!bﬁ@%é\ﬁra%oﬂ@éf@lﬁém\ﬂe)méuée benzodi oxane;
octyl o$ybenzoy! LA L0 G hCh 0 8¢ Untl ki FPSRZRY RS

isolated and purified by conventional means. The
compounds are also active as 5-alpha reductase
inhibitors in the treatment of patterned alopecia.

The compounds of the present invention,
prepared in accordance with the method described
above, are, as already described, potent agents in
combination with an alpha-one adrenergic receptor
blocker for the treatment of BPH.

17B-substituted steroidal 5a-reductase
inhibitors which are non-4-aza steroids are known in
the art and include those developed by SmithKline
Beckmann as disclosed in U.S. Pat. 4,882,319 to Holt,
et al.; U.S. Pat. 4,910,226 to Holt, et al; EPO
Publn. 0 289 327 now USP 4,910,226; EPO Publn. 0 277
002 now USP 4,888,336; EPO Publn. 0 343 954; EPO
Publn. 0 375 344 now USP 4,937,237; EPO Publn. 0 375
347; now USP 4,970,205; EPO Pubin. 0 375 349; now USP
5,026,882.

In the method the 17B-substituted non-aza
steroids are of the formula:

(
(
(
(
(
(
(
(
(
(
(
[
(
8-
t
(
(
0
(
(

e
8-
8-
20
8-
8-



8- (p- hept yl oxybenzoyl ) am no-2-(5-tetrazol yl)-1, 4benzodi oxane-7-car boxylic
acid and nethyl ester thereof, and the like. Also included as a
5a-reductase inhibitor in this invention is a cinnanoyl am de of1 dure 2002
following formula: Rz z 3 4 6 5 CR~~n ~~ COOH wherein R2 and R3 each

i ndependently represents a hydrogen or nmethyl group with the proviso that
(i) when RZ represents a nethyl group) R~ represents hydrogen and (Rl)n
represents a nenber selected fromthe group consisting of 3-group) 4-pentyl
group, 4-neopentyl group, 4-(2?e¥%yTbutyI) group and 4-(2-net hyl pentyi)
group) or (ii) when R2 represents hydrogen) R3 represents a nethyl group
and (R1)n represents a 3-pentyl group) or non-toxic salts thereof. 1
June 2002 - 60 Representative conmpounds |nﬁlude:

4-12-(4-butylthio-()- nethyIC|nnanDyIan1¢uQ enoxy] butanoic acid

(4-cycl obutyl met hy) ~-met hyl ci npans no) phenoxy]butanoic acid

[ 2-

[ 2- (4- cyci ohegyl net hyl ) ~- net hyl cRA W no) phenoxy] but anoi ¢ aci d-
[ 2- (4-{4- phenyl but yl) - ( 3- met hykci| prampid afni no) phenoxy] but anoi ¢ aci d
~ [ 2- (

[2-(

4-
4-
4 .

4- phenoxy- [ 3- met hyi cj nnarfg p) phenoxy] butanoic acid
4- 3- pentyi - a- et hyl ci Bridapy

in which:

the A ring has up to 2 double bonds;

the B, C, and D rings have optimal double bonds
where indicated by the broken lines,
provided that the A, B, and C rings do not
have adjacent double bonds and the D ring
does not have a Cjg—Cy7 double bond when Rj
represents two substituents or a divalent
substituent;

Z is (CHy)n and n is 0 or 2, provided that Z is
(CH)n when adjacent to a double bond;

Xis H, C1, F, Br, I, CF3, or Cj_galkyl;

Y is H, CF3, F, Cl, or CH3, provided that Y is H
when there is no Cg-Cg double bond;

Rl is H or C1.8alkyl;

RZ is absent or present as H or CHj, provided RZ
is absent when the carbon to which it is
attached is unsaturated; and

R3 is

(1) o-hydrogen, or o-~hydroxyl, or oa-acetoxy

and/or
(a)

o

=
)
)



but anoi ¢ aci d 4-[ 2- <4- phenet hyi - ac- net hyl ci nnanoyl am no) phenoxy] but anoi c
acid 4-[2-(3-pentyl -~-net hyl ci nnanoyl am no) phenosy] butan0|c %pLeZOOZ
4-[ 2- <4- neopent yl ] - ~- net hyl ci nnanoyl am no) phenoxy] but anoi ¢ aci
4-12-{4.-(2-ethyl buty~.)-~i - net hyl ci nnanoyl am no) phenoxy] but anoi ¢ aci d)

.-[2-{4-(2-nmet hyi pentyl)-~i -net hyl ci naanoyl am no) phenoxy] but anoi ¢ aci d)
and 4-] Z- ( 2-f luor o-4-pentyI0é%--~|-nethyl ci nnanoyl am no )
phenoxy] but anoi ¢ aci d. 11 Juné - 6l Aso included in this invention

are fused benz(thio) am des of the fornmula: R A wherein A represents a
single bond or a group;fremit @xls%n@mytgnﬁ 471y RlRKECNEn
n

tetranet hyl en vi nyl ene) propenyl ene) but ene,” but adi enyl ene or

et hynyl ene grdup8ptional |y being substituted by one) two or three of
strai ght or branched aIkyKigroupsqrageﬁrwmn 1 to 10 carbon atons) and/or
phenyl group(s); B repregqqts ahpeigaacyclic ring of from4 to 8 nenbers

containing one, tw or t hetero ns) selected fromthe group

consi sting of oxygen) nﬂgﬁgg é&nﬁ%SEﬁghur aton(s)) wherein the said ring
may optionally be substitdved byyiresvddyr selettkd.from oxo) thioao and/ or
hydr oxy groups) including)ring ¢fatfkessyl a: ~O ~S Q3 AJ or SJ 11 June

2002 - 62 T represents a(L} gxygﬁ{sfg O%QEEaRﬁQ,fH“ﬁfB g&gn&a&l represents a
group of general formul a:
independently selected from
hydrogen, Cy_galkyl,
C3_gcycloalkyl, phenyl; or R> and
RO taken together with the
nitrogen to which they are
attached represent a 5-6 membered
paturated ring,
(vii) OR’, where R’ is hydrogen, alkali
metal, Cy_galkyl, benzyl, or
(b) -Alk-OR®, where Alk is Cy_;5
alkylidene, and R8 is
(i) phenyl C;_galklycarbonyl,
(ii) Cg.jygo cycloalkylcarbonyl,
(iii) benzoyl,
(iv) Cy-.g alkoxycarbonyl,
(v) aminocarbonyl, or Cj_galkyl
substituted aminocarbonyl,
(vi) hydrogen, or
(vii) Cy.g alkyl,

(2) =CH-W-CO-R% or =CH-W-OR8, where W is a bond
of C;_12 alkylidene and R% and R® have the same
meaning as above and R8 also is hydrogen or C1-20
alkylcarbonyl,



(1) ~3 ~6 (i1i) Rs Ror (11) Rs Re .~ (iv) a straight or branched al kyl,

al kenyl or al kynyl group of from1 to 20 carbon aton(s), wherein R5 and RS
i ndependent|y represent a hydrogen atom or a hal ogen atom ar &l 1sdungi2§62 or
branched al kyl ) al kenyl or ai kynyl group of from1l to 20 carbon atons)
bei ng unrepl aced or replaced by one) two, three) four or five optional
carbon aton(s)) by oxygen aton{(s)) sul phur atom(s), hal ogen aton(s),
nitrogen aton(s)) benzene ring(__s),‘_,0 t hi ophene ring(s)) naphthal ene ring(s),
carbocyclic rings) of from4 to 7 carbon aton(s), carbonyl group<s))

car bonyl oxy group(s)) hydroxy group(s), carboxy gzoup(s), azido groups)
and/or vitro- gro@@Xs); 11 June 2002 - 63 R2 represents a hydrogen atom

or a straight or branched al kyl group of fzom1 to 6 carbon aton(s); P3
represents a hydrogen aton) a hal ogen atom a hydroxy group) a nitro group)
a group of general formula: /-- S, wherein R~ represents a hydrogen atom
or a straight or branched ék& group of from1l to 6 carbon atonm(s), or a
straight or branched al kyl, al koxy or alkylthio group of from1l to 6 .
carbon aton(s); R4 represents a group of general fornula: -U (CH2)n-COORS)
NN-U."~CH2~ m~ NNH--( Cfiz) p--COORS, or NN"C CHz~ g--~~ NN H
wherein U represents an oxygen atom or a sul phur atom) R8 represents a
hydrogen atom or a straight .or branched al kyl group of from1l to 6 carbon
aton(s)) n and mrepresent an integer of from1 to 10) respectively, p and
g represent zdrexreothandashesybondf réplanes~the 1Uj-a-dydrogengl y) or non-toxic
salts thereof. 11 June 2002
(4) oa-hydrogen and NHCOR? where RY is Cj_jjalkyl
or NROR® where R° and R® have the same meaning as
above,
(5) o-hydrogen and cyano,
(6) oa-hydrogen and tetrazolyl, or
(7) keto;
or a2 pharmaceutically acceptable salt thereof; except
compounds in which:
(i) the B ring has a C5-Cg double bond, Rl
is CH3, and R3 is keto,
methoxycarbonyl, or acetyl; or
(ii) the A-nor ring has a C3-C4; double bond
and R3 is acetoxy or acetyl;
(iii) Rl is CH; and R3 is acetoxy or acetyl;
or
(iv) the A-nor ring has a C3~C,; double bond
and Rl is methyl; or
(v) the B ring has a C3-C4; double bond and
R3 is B-hydroxy.

Representative compounds whose synthesis and
properties are disclosed in the above issued US
patents include the following and pharmaceutically
acceptable salts thereof:



OO NNN~N~NNNNNNNSNN
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4 Representative conpounds include:
p- hexyl oxybenzoyl ) am no- 2- <5-t et razol yl ) benzof ur an) 11 June 2002
p- octyl oxybenzoyl ) am no- 2- (5-tetrazol yl ) benzof ur an,
p- hept yl oxybenzoyl ) am no- 2- (5-tetrazol yl ) benzo furan,
p- nonyl oxybenzoyl ) am no- 2-)5-t et razoyl y) benzof ur an)
p- (4- phenyl but oxy) benzoyl ] am no-Z- (5-tetrazol yl ) benzof uran,
p- ( 2E, 7, - oct adi enyl ) benzoyl ] anfho= 2- (5-tetrazol yl ) benzof ur an,
p- (b- chl or ohexyl oxy) benzoyl ] am no-2-(S-tetrazol yl) benzofuran and
g- pent yl ci nnanoyl ) am no- 2- (5-tetrazol yl ) benzof ur an,
p-hexylo$ybenzog|%anino-2-(5-tetrazo|yI)-2,3-dih dr 0- 1- benzof ur an,
p- hept y| oxYr@8EBY Ly 4raFfo-o2-B81¢ it REeEsep-$-one-R0R) ~-dPo- | - benzof ur an)
p- oct yl oxyberaepbkxpri®axcidd(;5-t etrazol yl ) -2, 3-di hy dro- 1- benzof uran)
p- nonyl oxyb@zl& y AN - L€ é}égl_y‘l_é- - G dr o- 1- benzof ur an,
p- pentyl ci nnangyb%gin%xﬂ&%}l%g- t Sﬁtlér azol yl z%%’ %Q)%)dr 0- 1- benzof uran,
- 2E, 7- oct adi ®XPEBRYTIRLGy| | ami no- 2- (5-tetrazol yl ) qui nol i ne,
p- ( 4- phenyl43mietky ) berezaySaaBl ho) androbetnaF-adnd-L764i Noi i ne,
N,N-diisopropylcarboxamide;
173-(N,N-diisopropylcarboxamide)-estr-1,3,5(10)~-
triene-3-phosphonic acid;
178-(N-tert-butylcarboxamide)-estr-1,3,5(10)-triene-~
3-phosphonic acid;
178-(N,N-diisopropylcarboxamide)-estr-1,3,5(10),16-
tetraene-3-phosphonic acid;
178-(N-tert-butylcarboxamide)-estr-1,3,5(10),16~
tetraene-3-phosphonic acid;
178-(N,N-diisopropylcarboxamide)-estr-1,3,5¢(10),6,8~
pentaene-3-phosphonic acid;
178-(N,N~diisopropylcarboxamide)-2-methyl-estr-1,3,5
(10)triene-3-phosphonic acid;
178-(N,N~-diisopropylcarboxamide)-4-methyl-estr-1,3,5
(10)-triene-3-phosphonic acid:
173-(N-N-diisopropylcarboxamide)-estr-1,3,5¢10), 6~
tetraene-3-phogphonic acid;
178-(N-N~diisopropylcarboxamide)-2-chloro-estr-1,3,5
(10)-triene-3-phosphonic acid;
178~ (N-N~-diisopropylcarboxamide)-4~chloro-estr-1,3,5
(10)-triene-3-phosphonic acid;
178~-(N-butylcarboxamide)-estr-1,3,5(10)-triene-3
carboxylic acid;
17B5-(N-butylcarboxamide)-estr-1,3,5(10)16~tetraene-
3-carboxylic acid;



-h-h-h-bOOI\)NQJ 00 00 QY 00 00

- chl or ohearyl oxy) benzoyl ) am no-2- (5-tetrazol yl) qU|noI|ne)
T S iR AT e
-(2-thienyl)butpxy)%enzoyi?aning-z?h§é?g;30gLPﬁoE;ﬁgt2?§glhgx3f:g)
(razolyi)aui nol ine. B [p: L4cq 2 phenyl but oxy) benss
et a2l Y quinol the and. phenyl but oxy) benzoyl ] am no- 4- hydr oxy
ety 8&9@2%&i:QQ%iQS%Q:&Q&EyL:;m'ﬁ%zag; ool o ™

- hexyl oxyben
TSR TR S e AT 1 LS °zgaszd.o .
- pent y| ciliBaByteztrbusy, cygbqggq@gférgpyrji§§ 5%h§36?5 xol e,
3-phosphinic acid;
17B—(N,N-diisopropylcarboxamide)—Z-methyl—estr—l.3,5
(10)-triene-3-phosphinic acid;
17B—(N,N;diisopropylcarboxamide)-4-methy1-estr~1,3,5
(10)-triene-3-phosphinic acid;
17B—(N,N—diisopropylcarboxamide)—2-chloro—estr-l.3,5
(10)-triene-3-phosphinic acid;
17B—(N,N—diiaopropylcarboxamide)-4—chloro-estr—1,3,5
(10)-triene-3-phosphinic acid;
17B-(N,N—diisopropylcarboxamide)—1,3.5(10).16-
tetraene-3-phosphinic acid;
17B-(N—tert—butylcarboxamide)—estr-l,3,5(10),16-
tetraene-3-phosphinic acid;
17B—(N,N—diisopropylcarboxamide)-estr—l,3,5(10).6,8-
pentaene-3-phosphinic acid;
17B-(N,N-diisopropylcarbox&mide)-estr-l,3,5(10).6-
tetraene-3-phosphinic acid;
173-(N,N—diisopropylcarboxamide)-estr—l,3,5(10)-
triene-3-phosphonic acid; .
17B—(N—tert—butylcarboxamide)-estr—l,3,5(10)-triene-3—
phosphonic acid;
17B—(N.N~diisopropy1carboxamide)-estr-l,3,5(10),16-
tetraene-3-phosphonic acid;
17B—(N—tert—butylcarboxamide)—estr-l,3.5(10).16—
tetraene-3-phosphonic acid;
17B—(N,N—diisopropylcarboxamide)-est:—l.3,5(10),6,8—

I\)CT

-

pentaene-~3-phogphonic acid;
17B—(N,N-diisopropylcarboxamide)-Z-methyl-estr-l,3,5
(10)~triene-3-phosphonic acid;



9- [ p- (4- phenyl but oxy) benzoyl | am no- 2- (5-tetrazol yl)

3, 4-di hydro-2H 1, 5- benzodi oxepi n) 1Ju 20

9-[ p- (2E, 7- oct adi enyl oxy) benzoyl ] am no- 2- (5-tetrazol yl ) -3, 4-di hyd Qﬁ-l 5-
benzodi oxepi n) 9-[p-(7-octenyl oxy)benzoyl]am no-2-(5-tetrazol yl)

3, 4-di hydr o- 2H 1, 5- benzodi oxepi n,

8- (p- hept yl oxybenzoyl ) am no-2- (5-tetrazol yi)-2,3 di hydro-1, 4- benzoxazi ne)
8- [ p- (4- phenyl but oxy) benzoyl ] am-né32~(5-tetrazol yl) 2, 3-di hydro- 1, 4- benzogaz
i ne~and 8- (p-pentyl ci nnanoyl ) am no-2-(5-tetrazolyl)-2,3
di hydr o- 1, 4- benzoxazi ae) . \
8- [ p- (4- pheny! bR FodnsBopgoprlssr boxapida)-4-pethyl-estr-1,3,5
g Fgo(jl—l—% berzo@]]ﬂ)emyﬁené-%plfos@hnm@(xﬁd. 66

-[ p- (4- pheny I -
5 2 d e Zl_ﬁ’tgggkbﬂﬂ%ﬂﬁ?l@ﬁrgoiﬁnfﬁ)-%%%)d)3 5¢10).6
8-[p-(7- octenyld%?%@@ﬁ!b?T?QﬁﬂH%?néc(§F$4H:razolyI)
3, 4- di hydr o- 2Ht IB3-l(@" Nepyisopropylcarboxamide)-2-chloro-estr-1,3,5
5= (b pentyl benz o menz-ia}mgnaﬁpayaam oxo- 4H L - benzopyran

g-gentyl bengz 0- nz r boxyl i c d and eth

ester thereof)t iﬁ% B}Fﬂ@ﬁ?&?i aﬁPﬁBNEﬁﬁé ?efﬁg g& 5 Y

(10)—triene-3-phosphonic acid;
178-(N,N-diisopropylcarboxamide)-estr-1,3,5(10)-
triene-3-sulfonic acid;
178-(N-tert-butylcarboxamide)-estr-1,3,5(10)-triene-3-
sulfonic acid;
17B-(N,N~diisopropylcarboxamide)-estr-1,3, 5(10) 16~
tetraene-3-gulfonic acid;
17B8-(N-tert-butylcarboxamide)-estr-1,3,5(10),16-
tetraene-3-sulfonic acid;
178-(N,N-diisopropylcarboxamide)-estr~1,3,5(10),6,8-
pentaene-3-sulfonic acid;
178-(N,N~diisopropylcarboxamide)-2-methyl-estr~1,3,5
(10)-triene-3-sulfonic acid;
178-(N,N-diisopropylcarboxamide)-4-methyl-estr-1,3,5
(10)-triene-3-sulfonic acid;
178-(N,N~-diisopropylcarboxamide)-2-chloro-estr-1,3,5
(10)~triene-3~sulfonic acid;
178-(N,N-diisopropylcarboxamide)-4-chloro-estr-1,3,5
(10)-triene-3-sulfonic acid;
178-(N,N-diisopropylcarboxamide)-androst-3,5~-diene~
3-phosphinic acid;
178-(N-t-butylcarboxamide)-androst-3,5~-diene-3~
phosphinic acid;
178-(N,N-diisopropylcarboxamide)-5a-androst-3-
ene-3-phosphinic acid;



4H 1- benzopyran) 8- (p-heptyl benzoyl)am no-2-(5-tetrazol yl)-4-oxo
4H 1- benzopyran) 8-(p-octyl benzoyl)am no-2-(5-tetrazol yl)-4-0~0
4H 1- benzopyran and 8- (p-nonyl benzoyl ) am no- Z- (5-t et razol yl - 41bxgne 2002
4H 1- benzopyran 8- ( p- but ogybenzoyl ) am no-2-(5-tetrazol yi)-4-o0so
4H 1- benzopyran) 8-<p-pentyl oxybenzoyl)am no-Z-(5-tetrazolyi)-4-o0go
4H-1 - benzopyran, 8-(p-hexyl oxybenzoyl)am no-2-(5-tetrazolyl)-4-o0ao
4H- 1- benzopyran) 8- (p-heptyl oxybggazyyi)amn no-2-(5-tetrazolyl)-4-o0xo
4H 1- benzopyran) 8-(p-nonyl o$ybenzoyl)am no-2-(5-tetrazol yl)-4-ouo
4H 1- benzopyran) 8- (p-octyl osybenzoyl)am no-2-(5-tetrazol yX)-4-o0xo
4H 1- benzvpyr B~ @, Np-dhépowt apyilicamboxan xtd ndozapdroetr2ammey ) - 6-f | uoro
4-oxo-4H-1-ben4p&%k@5hi§i&p5&§ﬁyioxybenzoyl)anino-2-(5-tetrazo|yI)-6-nethyi
4_OXO_4FF1_befﬁﬂﬂ%ﬂ%ﬂd?QggprOPylcarboxamide-androst-z,4-diene-3—
phogphinic acid;
methyl(178-N,N-diisopropylcarboxamide)-androst-3,5~
diene-3-phosgphinic acid;
200-(hydroxymethyl)~-5a-pregn~3-ene-3-phosphinic
acid;
178-(N,N—-diisopropylcarboxamide)-4~£luoro-5a-~
androst-3-ene-3~-phosphinic acid;
200-(hydroxymethyl)-4-fluoro-5a-pregn-3—-ene-3-
phosphinic acid;
200-(hydroxymethyl)~A-nor-5c-pregn-l-ene-2-
phosphinic acid;
178-(N,N-diisopropylcarboxamide)-5a~androst~1l, 3~
diene-3-phosphinic acid;
178-(N,N-diisopropylcarboxamide)~5a-androstane-38-
phosphinic acid;
178-(N,N~-diisopropylcarboxamide)-estr-3,5(10)-diene-
3-phosphinic acid;
178-(N,N-Diisopropylcarboxamide)-estr-3,5-diene-3-
phosphinic acid;
178-(N,N-Diisopropylcarboxamide)-androst-3,5-11-
triene-3-phosphinic acid.
20a—(hydroxymethy1)—5&-pregn—3~ene-3—carboxylic
acid;
N,N-diisopropyl-5a-androst-3-ene~178-carboxamide-
3 carboxylic acid;
N,N-diisopropyl-androst-3,5-diene 178-~-carboxamide-3~ y
carboxylic acid;
178-(N,N-diisopropylcarboxamide)~4-fluoro-5a—
androst-3-ene-3-carboxylic acid;



11 June 2002 - 67 8-(p-heptyl oxybenzoyl)am no-2-(5-tetrazol yl)-6-nethyl

4- 0X0- 4H 1- benzopyran and 8[ p-(2E, 7- octadlenyIoxy)benzoyl]an1{¥5&%éiﬁd§etra
zol yl) - 4- oxo- 4H 1- benzopyr an,

8- (p- ger anyl oxybenzoyl ) am no- 2- (5-tetrazol yl ) -4-oxo 4H 1-benzopyran,

8[ p- (2E- nonenyl oxy) benzoyl ] am no- Z- (5-tetrazol yl ) 4-oxo-4H 1-benzopyr an,
8[ p- (2E- oct enyl oxy) benzoyl ] am no- 2-(5-tetrazolyl) G -oxo-4H 1-benzopyran,
8[ p- (7-octenyloxy)benzoyl]anino~2&55—tetrazo|y|) 4- oxo0- ~H 1- benzopyr an)
8[ p- (2E- hept enyl oxy) benzoyl ] am no- 2- ( 5- tetrazolyl) 4- 0xX0- 4H 1- benzopyr an,
8[ p- (2E—heaeny|ox § nzo m_no- 2- razol 4- oxo 4H 1- benzopyr an)
8[ p- ( 2E, 7- oct #8°%& &&%M%@!}P]‘ﬁn#fﬁ?@‘%&-?é? B3-ene-3-

ol yl)-6-fl uoro- 4¢aokoxylticl-aeddzopyr an,

8[ p- (2E- oct enylpgxyh ﬁf@ﬂéﬁl Oa2ndresolpreghl Ylene~2-

6- met hyl - 4- ox0- 4 19 dt%gw “adiSoRlpraEhl ¥iehe

8[ p- ( 2E, 7- octadFéﬁ??%%é}FbéﬁiSyl]an1no 2-(5-tetrazo

178-N,N-diisopropylcarboxamide-5a-androst-1,3- d1ene—
3-carboxylic acid;

N-t-Butyl Androst-3,5-diene-l178-carboxamide-~3-
carboxylic acid;

N,N-Diisopropyl-50-Androst-2-ene-17-B~-carboxamide-3-
carboxylic acid;

N,N-Diisopropyl Androst-2,4,-diene-17B-carboxamide-3-
carboxylic acid;

N,N-Diisopropyl S5o-Androstane-l78-carboxamide
carboxylic acid;

N,N-Diisopropyl Estr-3,5(10)-diene-178-carboxamide-3-
carboxylic acid;

N,N,-Diisopropyl Estr-3,5-diene-17B8-carboxamide-3-
carboxylic acid;

20a.(hydroxymethyl )~5So~-pregn-3-ene~carboxylic acid

N,N-diisopropyl-5a-androst-3-ene-178~carboxamide-3-
carboxylic acid;

N,N-diisopropyl-androst-3,5-diene-17B-carboxamide-3-
carboxylic acid;

173-(N,N~-diisopropylcarboxamide)-4-£fluoro-5o-
androst-3-ene-3-carboxylic acid;

178-(N,N-Diisopropylcarboxamide)-androst-3,5,11-
triene-3-carboxylic acid;

178-(N,N-Diisopropylcarboxamide)-androst-3,5-diene~
3-thiocarboxylic acid;

178-(N-t-Butylcarboxamide)-androst-3,5,1l1-triene~3-
carboxylic acid;



1y1) - 6- chl or 0- 4- ox0- 4H 1- benzopyr an,
8[ p- (2- octynyl oxy) benzoyl ] am no-2- (5-tetrazol yl ) 4-oxo-4H 1-benzopyr an,
t her eof 8[ p-(4-chi orobut oxy) benzoyl ] am no-2-(5-tetrazol yl) 11 June 2002
4- 0x0- 4H- 1- benzopyr an,
8[ p- (5-chl or opent yl oxy) benzoyl ] am no-2-(5-tetrazol yl)
4- 0Xx0- 4H 1- benzopyran) 8[ p-(6-chl or ohexyl oxy) benzoyl ] am no-2-(5-tetrazol yl)
4- 0x0- 4H 1- benzopyr an)
8[ p-. L6- chIorohexyloxy)benzoyl]an1%o 2-(5-tetrazolyl)
4- 0X0- 4H 1- benzopyr an, 11 June 2002 - s8
8[ p- ( 7- chl or ohgpt-yNekyBuigrizay bbaanide )2-apdrbet+hBiddlene-3-
4- 0x0- 4H 1- benz 8; or ooct yl oxy) benzoyl ] am no-2-(5-tetrazol yl)
6- met hyl - 4- oxo- 2Eg§@%? é%¥i1%aﬁﬁbﬁ
8[p-(7-ch|oroﬁbﬁr?ﬁ%ﬁ%ﬂ%ﬂﬂﬁ?&???aﬁT4ﬁﬁ@2‘@35r€§FQ&Eﬂ@}ﬂF'3“C3Ib°x“
6- net hyl - 4- oxo- #thd &eh20pyran and
8[ P- C8-chl or oge Lms@? (a3 bfé rﬁ@'d&'ﬂaoﬂaﬂ%@"‘l benzopyran,
8[ p-(3- phenylprogox en anlno 5 tetrazol
1lic ac1
ZO—u-(hydroxymethyl)-3-a—pregn-3—ene—3-carboxy1ic
acid,
20~-0~(hydroxymethyl)-4-£luvoro-5-oa-pregn-3-ene-3-car-
boxylic acid,
3-carbomethoxy-N,N-diisopropyl-androst-3, 5-diene-
17B-carboxamide,
17B8-N,N-diisopropylcarboxamide-5-a-androst-1,3-diene~
3-carboxylic acid,
N,N-Diisopropyl 5-a~androst-z-ene—l7ﬁ-carboxam1de-3-
carboxylic acid,
N,N-diisopropyl androst-2-4-diene-17f-carboxamide-3-
carboxylic acid,
N,N-diisopropyl 5-c-androstane-17f-carboxamide-3p-
carboxylic acid,
N,N-diisopropyl estr-3,5(10)~diene-17B-carboxamide-3-
carboxylic acid,
N,N-diisopropyl estr-3,5-diene-17B-carboxamide-3-car-
boxylic acid,
N-t-butyl-androst-3,5~diene-17B-carboxamide-3-carboxy-
lic acid,
N,N-diisopropyl—-androst-3,5-diene-17p-carboxamide-3—~
carboxylic acid,
20-0~(hydroxymethyl)4~fluoro~5-~a~-pregn-3-ene~3-car~
boxylic acid,
N,N-diisopropyl-5-c~androst-3-ene-17f-carboxamide-3~
carboxylic acid,



4- 0x0- 4H- 1- benzopyran, 8[ p-(3-phenyl -2E- propenyl oxy) benzoyl ] am no-2-(5
tetrazol yl)-4-oxo-4H 1- benzopyr an

8[ p- (4- phenyl but oxy) benzoyl ] am no-2- (5-tetrazol yl) 4-oxo-4kkljbéH%bH%th)
8[ p- (4- phenyl but 0$y) benzoyl ] am no-2- (5-tetrazol yl)

6- met hyl - 4- oxo- 4H 1- benzopyr an,

8[ p-[ 2- (2- napht hy) et hoxy] ) benzoyl ] am no-2- (5

tetrazol yl)-4-oxo-4H 1- benzopyrah] -

8[ p- [ 2- (2- napht hyl ) et hoxy] ) benzoyl ] am no- 2- (5t etrazol yl ) - s- net hyl - 4- oxo- 4H-

1- benxopyr an), of B 3 (3, 401 chl of aphienyl) gr ongyy] benzoyl) am no- 2-(5
8[ p-| :Z% I( 3|, 4- gi c?a-lameeﬁhealyﬂuéwldpoagid)enzoyl ] am no- 2- (5
t8[e|toE (3 (p- L %%?Sﬂiﬁtﬁiﬁﬁwﬂmég%iﬂz%jﬁ‘]‘“;r%e%af’zf giro-androst-3,5-
tetrazol yl) - 4- SKEPERP15H aficid,
8[ p- [ 3- ( p- chl braaghoms t hoxpt-d% W0 &bheoyt dmrti-and Somt+8,|5~24 ebe+ EIp-azol yl ) - 4- oxo-
gH'1'29?20gﬁ[aQarﬁoﬁa?id$b nzovl.l.am.ng- bnet hyl -2- (5:tetrazol yl ) - 4- oxo
- E1II[—)I- [1 begzopyﬁggg’@E%E%{)O@r%gﬂ}:\?&]%%hfﬁyfb I ]"&n?ﬁgi-'%%
tetrazol yi) - 4- oRoCaFbIXHHEz @6¢A an, 11 June 2002 _ 69
8[ p- [ 4- (2- t hireywb) bbprogeszayhhdrdsto-22ensl £1F-2%e bbkim fd ey ! - 4- 0xo0- 4H- 1-
benzopyran, carboxylic acid.
N,N-diisopropyl androst-2,4~-diene-17B~carboxamide-3-
carboxylic acid,
N,N-diisopropyl 5-o-androstane-17f-carboxamide-3p-
carboxylic acid,
N,N-diisopropyl estr-3,5(10)~-diene-178-carboxamide-3-
carboxylic acid,
N,N~diisopropyl estr-3,5-diene-17B8-carboxamide-3-
carboxylic acid,
178-(N-t-butylcarboxamide)-androst-3,5-1l-triene-3-
carboxylic acid,
173-(N-t-butylcarboxamide)-androst-3,5-diene~-3-thio-
carboxylic acid,
N-t-Butyl-5-oa-androst-3-ene-178-carboxamide-3-carbox-
ylic acid,
173-(N-t-Butylcarboxamide)-6~fluoro-5-a~androst-3-
ene-3-carboxylic acid,
178-(N-t-Butylcarboxamide)-6-fluoro~androst~3,5~-diene-
-3-carboxylic acid,



8- (p- pentyl ci nnanoyl ) am no- 4- oxo- 4H 1- benzopyr an2- car boxylic acid and

net hyl ester thereof) 8-(p-pentyl cinnanoyl)am no-2-(5-tetrazol -4-0%0
4H 1- benzopyran) 8- (p-pentyl ci nnanoyl ) am no- 2-( 5- tetrazolyl) une 2002
nmet hyl - 4- oxo- 4H 1- benzopyran) 8- (p-pentyl ci nnanoyl ) am no- 2- ( 5- tetrazolyl)-6

fl uor o- 4- oxo- 4H 1- benzopyr an,

8- (p- pentyl ci nnanoyl ) am no- 6- net hyl
nd ethyl ester the r eof |,
p- but yl ci nnanoyl ) am no- 2- (5-1
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- (
- (
- (
-C
- (
- (
(
P-
p-

p-
p-

i nnanoyl am no-2-(5-tetrazol yl )-4-oxo 4H 1- benzopyran

(
(

- hexyl oxyci

ylic ac1

- 4- 0go- 4H lbenzopyr an- 2- car boxylic acid

5?%520Iy|) 4- oao 4H- 1-benzopyr an,
hexyl ci nnamoyl ) am no- 2- (5-tetrazol yl)-4-o0go 4H 1-benzopyran,

heptyl ci Qﬂméd&%%-&éfbét?tltﬂﬁﬁwéﬁ =%, ﬁaQeﬂEEﬁm&‘BBﬂan

| ) am no- 2- (5-tetrazol yi)-4-oxo 4H 1-benzopyran,

- hept yl ox¥tBrihehmPpltydca rioxamidets+aaand 3ast~4, axéiﬂn¢€BA@amzopyran
|sohexylommﬁbnﬁ@ng¥kaan1no 2-(5- tetrazolyl) 4 -oxo-4H 1-benzopyran,
2-octyny.

2 oLy O‘?%H c?‘n?\‘g%ﬁrl]g'&meﬁgg £ 5catrz) g@y&g% aGaLRoxylic acid,

N—t-Butyl-androst—Z.4—diene-l7B—carboxamide-3—carbox—

ylic acid,

N-t-Butyl-5-a-androstane-178-carboxamide~3~carboxylic

acid, and
20-0~(hydroxymethyl)-A-nor-5-a-pregn-l-ene-2-
carboxylic acid,

178~ (N~t-butylcarboxamide)-androst-3,5,11-triene-3-

carboxylic acid,

178-(N-t-butylcarboxamide)-androst-3,5-diene-3-thio

carboxylic acid,
N-t-Butyl-5-c-androst-3-ene-178~-carboxamide-3-
carboxylic acid,

178-(N-t-Butylcarboxamide)~-6-fluoro-5-a-androst-3-

ene-3-carboxylic acid
17B3-(N-t-Butylcarboxamide)-6-fluoro-androst-3,5-
diene-3-carboxylic acid,
3-Carbomethoxy-N-t-butyl-androst-3,5-diene-17B-
carboxamide,

175-N-t-Butylcarboxamide-5~-a-androst-1,3-diene-3-

carboxylic acid,
N-t-Butyl-5-a-androst-2-ene-17B-carboxamide-3~
carboxylic acid,



ol yl') - 4- oxo- 4H 1- benzopyr an,
8[ p- (6- chl or ohexyl oxy) ci nnanoyl ] am no- 2-<5-tetraz
ol yl ) - 4- oxo- 4H 1-benzopyran, = 11 June 2002 - 70 11 June 2002
8- (p- pentyl benzoyl ) am no-2-(5-tetrazolyl)-1,4 benzodi oxane;
(p- pentyl benzayl ) am no-2-(5-tetrazol yl)-6 chl orol, 4- benzodi oxane;
(n}octylbenzoyl)anipo-Z-(S-teLrﬂgolyi)-l,4 benzod!oxanez,
(o-pentyl benzoyl ) am no-2-(5-tétrazoiyl)-1, 4benzodi oxaae;
(p-butyl benzoyl ) am no- 2- (5-tetrazolyl)-1,4 benzodi oxane;
 hont) o eiondsffet aluadota i éop sl n e
EB-ogﬁyrbeﬁgégrféﬁgéﬁz%ﬁ?Eﬁﬁ%g’razol Y)-l,h benzodiogane;
(p-nonylbenibfkﬁaﬁyhn5iﬂ<ﬁndﬂﬂptan%#i&%ﬂcgﬁbosemitﬂﬁiﬁnﬂma
(p- decyl benzoyl bagynoe 2adiat,t et razol yl ) -1, 4 benzodi oxane;
N-t-Butyl-estr-3,5(10)-diene-178-carboxamide-3-car-
boxylic acid,
N-t-Butyl-estr-3,5-diene-17B~-carboxamide~3-car~-
boxylic acid,
N-t-Butyl-estr-3,5(10)-diene-~178~carboxamide
acid-3-carboxylic acid,
N-t-Butyl-estr-3,5-diene-17B-carboxamide~3-car-
boxylic acid,
20-0~(t-butyldimethylsiloxymethyl)-3~-(trifluoro-
methylsulfonate)-5-a~pregn-3-ene,
178-(t-butyldimethylsilyloxymethyl)-3~-(tri~
fluoromethylsulfonate)-5-a-androst-3-ene,
178-(N,N~diisopropylcarboxamide)-3-(trifluoro-
methylsulfonate)-androst-3,5-diene,
178-(N,N~diisopropylcarboxamide)-3-(trifluoro-
methylsulfonate)-4-fluoro-5-a-androst-1,3-diene,
20-a-(t-butyldimethylsiloxymethyl)-4-£fluoro-3-
(trifluoromethylsulfonate)-5-o-pregn-1,3-diene,
17R-(N,N-diisopropylcarboxamide)-3-(trifluoro-
methylsulfonate)-5-a-androst-1,3 diene,
178~ (N-t-butylcarboxamide)-3-(trifluoro-
methylsulfonate)-androst-3,5-~diene,
173-(N,N-diisopropylcarboxamide)-3-(trifluoro-
methylsulfonate)-5~o~androst-2~ene,
17B—(N,N—diisopropylcérboxamide}-3-(trifluoro—
methylsulfonate)-androst-2,4-diene,
N-t-butyl-androst-3,5~-diene-3-bromo-178-carb-
oxamide, and

8-
8-
8-
8-
8-
8-
8-
8-
8-
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benzodi oxane;
benzodi oxane;

-undecyl benzoyl ) ami no- 2- (5-tetrazol yl )-1, 4
1,4
) - 1, 4benzodi oaane; 11 June 2002
)-1,
)-1,

) -

- dodecyl benzoyl ) am no- 2-<5-tetrazol yl) -

-gentyl oxybenzoyl ) am no-2-(5-tetrazoly
y 4benzodi oxane;
y 4benzodi oxane;
I

gent yl oxybenzoyl ) am no-2- (5-tetrazol
- pentyl oxybenzoyl ) am no- 2- (5-tetrazol
- but yl oxybenzoyl ) am no-2- (5-tetrazol yl)-1, 4 benzodi oxane; 11 June

71 8- (p- nonyl oxybenzoyl) &&kino- 2- (S-tetrazol yl ) -1, 4 benzodi oxane;
- pr opoxybenzoyl ) ani no- 2- (5-tetrazol yl )- 1, 4 benzodi oxane;

hexyl oxy 2- I 1 odi oxane;
heptylox3ﬁ3ﬁ§%§ ?ghﬂﬁg'nggbgefiggo 4%R§ﬂ%zodloxane
octyloxybenzd?ﬂ}emﬁhﬂxﬁglés~tetrazolyI) ., 4 benzodi oxane;
- decyl oxybenzoyl ) ami no- 2- (5-tetrazol yl )-1, 4 benzodi oxane;

- sopent Y1 oxyRepz oyl JANeR0a 2 (Brd-Gey328L ¥ dideytandrost-3, 5-

diene of the formula:

IB

wherein Rl is (a) C;-Cg linear or branched alkyl;
C3-C12 cycloalkyl, which can be
substituted with C;-C, alkoxy
or C;-C,4 linear/branched alkyl;
Cg—C12 aryl, or Cy-Cy3 aralkyl
which can be substituted with one
or more of: -OH, -0C1-C4 alkyl,
C1-C4 alkyl, -(CEy)n0H, -(CHp),
COOH, including protected -OH,
where m is 1l-4, n is 1-3;

(b) C3-Cg linear or branched alkyl;
C3-Cy2 cycloalkyl, which can be
substituted with C;-C, alkoxy
or C1-C4 linear/branched alkyl;
Cg=C12 aryl, or Cy-Cy3 aralkyl



benzodi oxane; 8- (p-isohexyl oxybenzoyl)am no-2-(5-tetrazolyl)-1,4

benzodi oxane; 8-[p-(1-nethy|butoxy)benzoyl]anigo-Z-(S-tetrazoLyl)

1, 4- benzodi oxane; 8-(N—rrethy|-N—(p-octynyloay)benzoyl])am'no-'b-‘{@62002
tetrazolyl)-1, 4-benzodi oxane;

8- (p-octyl oxybenzoyl ) am no- 1, 4- benzodi oaane- 2car boxyl i ¢ acid and net hyl .
eater thereof: 8-(p-isoheptyl oxybgpnzoyl)am no-2-(5-tetrazolyl)-1,4
benzodi oxane; 8- (p-isooctyl oxybenzoyl)am no-2-(5-tetrazolyl)-1,4

benzodi oxane; 8-[p-(3,7-dinethyloctgloay)benzoyl]anino-2

-(5
tetrazol y| )_ 1, 4- benzodi oxane; which can be substituted Witgl one

8-(p-octy|oxybenzoy|)anino-2-(5°teﬁ5ﬁgxdf¢ILoh,4_¢eiuu¥ﬁagx9me-7-carboxy|ic
aci d) 8-[p:(2E-octyIoxybenzoyl)gnigo- ]%g-tg ? Zﬁk#b);k é ?enzodioxane)
11 June 2002 _ 72 _ 8-[p-(3-but EAyrHx ﬁzo& ?& ~ 5582 Btrazolyl)-1,4
benzodi oxane, CO0H, including protected ~OH,

vhere m is 1-4, n is 1-3, and

RZ2 is gelected from COOH, SO3H,

PO(OH), PH(O)OH.

Specifically provided is wherein Rl is
t-butyl, cyclokalkyl, phenyl, p-hydroxyphenyl,
l-adamantyl, 2-adamantyl, NE-t-butyl, NH-isobutyl,
NH~cyclohexyl, NH-phenyl, NH-p-hydroxy-phenyl,
NH-~1-adaxmantyl, NH-2-adamantyl, and RZ is COOH,

Representative compounds include:

178(4-hydroxyphenylcarbonyl)-androsta-3,5~-diene-3-~
carboxylic acid;

178-benzoyl-androsta-3,5-diene~3-carboxylic acid;

178-cyclohexylcarbonyl-androsta-3,5-diene-3-carboxy-
lic acid;

17B8-isobutylcarbonyl-androsta-3,5-diene-~3-carboxylic
acid;

178~ (4-hydroxymethylphenylcarbamyl)-androsta-3,5-
diene-3-carboxylic acid;

178~ (2-hydroxyethylphenylcarbonyl)-androsta-3, 5~
diene-3-carboxylic acid;

17B3-(4-methoxyphenylcarbonyl )-androsta-3,5~diene-
3-carboxylic acid:

178~ (4-carboxymethylphenylcarbonyl)-androsta-3, 5-
diene-3-carboxylic acid;



3Z- hexenyl oxy) benzoyl ) am no- 2- (5-tetrazol yl ) 1, 4- benzodi oxane,

2Z- oct enyl oxy) benzoyl ) am no- 2- (5-tetrazol yl )1, 4- benzodi oxane)
2E—noneny|oxy)benzoyl)anino-2-(5-tetrazo|y|)1,4 benzodi okhbine 2002

met hyl - N- (p- (2E- cct enyl oxy) benzoyl ) am no- 2- (5t etrazol yl ) -1, 4- benzodi ox
-[ p- (2E—hegeny|oxy)benzoyl)anino-Z-(5-tetrazoIyI)1,4-benzodioxane,
3E- hept enyl oxy) benzoyl ) am no- 2- (5-tetrazol yl ) 1, 4- benzodi ogane,

2E- oct enyl oxy) benzoyl ) am ne-32 4- benzodi oxane2- car boxylic acid and
ester thereof)

- (
-(
- (
8
-(
I(
B e T e
g
- (
-(
- (

Z'D'O'O

=

2E- deceny| oxsharnidey By ddi no- 2- (5-tetrazol yl ) 1, 4- benzodi oxane,

er anyl oxu; Iahasfbse-s? --ailefbL 879l 0d dhoxafii #ENF.0dI Oxane
2E, 7-oct a gé;l)an1no 2-(5-tetrazolyl)-1,4-benzodi oxane)

2E- pent eny ox r|z am no- 2-<5-tetrazolyl)-1, 4- benzodloxane)
2E- bat enfft+ qm@@iﬁil§ qsg-3. p5diene-dA8-cgthoxamideenz odi ogane,
(3E—octenylz»@@ﬂua&?myh)gﬁﬁdya 2- (5- tetrazolyl) 1, 4- benzodi oxane, 11

June 2002 - 734 _B-Ifi % yxb g R0 trazo
1lyl)-1, 4- benzodloxane ;ggf £¥§%%§E§bgt% Tenyl o xy?é%%ggv anlno 2-(5-tetrazo

1y1)-1, 4- benzodl%D&£%?°§H818 ﬁ&iﬂﬁZE-octadlenyloxy)benzoyl)anlno 2-(5-tetrazo
1lyl) -1, 4- benzodi oxane) 8-[p-(2-octynyl oxy)benzoyl)am no-2-(5-tetrazolyl)

1, 4- benzodi oxane, Also included and known in the art are
non-steroidal 5a-reductase inhibitors as developed by
ONO Pharmaceutical Co., LTD., Osaka, Japan and
as described in US patents 4,780,469; &,847,275;
4,939,141 and EPQ Publication Nos. 0 173 516 and EPO
0 291 245, and USP 4,980,372; and EPO Publn. 291,247
and USP 5,037,852 disclosing certain novel fusged
benz(thio)amides and benzylaminophenylbutanoic
derivatives, respectively.
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The benzoylaminophenoxy butanoic acid derivatives
are of the formula:



- (2-octynyl oxy) benzoyl ] am no- 1, 4- benzodi oxane- 2car boxyl i c acid and
| ester thereof and
-(2-isooctynyl oxy) benzoyl ] am no-2-(5-tetrazolyl) 1, 4- benzbbi¥eAR02
- pentyl t hi obenzoyl ) am no-2- (5-tetrazol yl) - benzodi oxane)

pent yl t hi obenzoyl ) am no-2-(5-tetrazol yl)- ben zodi oaane

- pent yl t hi obenzoyl ) am no- 2- (SSéqgrazolyl) - ben zodi oxane and
- hept yl t hi obenzoyl ) ami no-2-(5-tetrazol yl)-1, 4-ben zodi oxane
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6- chl or ohexyl oxy) benzoyl ] am no- 2- (5-tetrazolyl) 1, 4-benzodi oxane)
2 cm or mabyh%y)xtbem;rerbi@mdtozﬁkﬁ bt fow Ql yﬁb)aledr%tﬂﬂzodl ;’Xane
chl or 0 n i oxane
7-chl or%&'g%gg?bﬁ%s %’%Ei%‘ %\ g éga{ a%trgnyi%l ?H’P - benzodi oxane,
8- chl or 880 y8BNYD hd9Lby é&nm methyl cor £hd@ingng, 108-themzodi oxane)

9- cz:gi)gr anenk! oxyadie rBey L BB artdmbSof CEKe bedlzwhe- 2idg hanzodi oxane and
e
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which the two Rl's are linked together are
cyclopentane, cyclohexane or a benzene ring; and
RZ repregents a group of formula:

(1

RB

R‘

R’

R° - (1ii)

N
CH~-BP— or ’/)F*%#ﬁﬁ—

(i) i} R'C

R

R®

wherein B is oxygen, sulfur or a group of formula:
NR1l wherein R is hydrogen or alkyl of from 1 to 4
carbon atom(s),

R3, R4, RS, RS, R7, and R8 are, independently,
hydrogen, alkyl of from 1 to 4 carbon
atom(s), halogen, trifluoromethyl or
cyclobutyimethyl,

mis 0 or 1,

n is an integer of from 1 to 5, and

RY is a hydrogen, alkyl of from 1 to 5 carbon
atom(s) or a group of formula:



- 74

8-[ p-(t-bronopentyl oxy)benzoyl ] am no-Z- (5-tetrazolyl)-1, 4, -benzodi oxane-Z-c

arboxylic acid and nethyl ester thereof 11 June 2002

8- [ p- hexyl oxynet hyl ) benzoyl ] am no-2-(5-tetra zolyl)-1I, 4- benzodi oxane

8- [ p- (cycl ohexyl met hoxy) benzoyl ] am no-2-(5-tetra zolyl)-1, 4-benzodi ogane)

8-[ p- (4-cycl ohesyl but oxy) benozyl ] am no-2-(5-tetra zoiyl)-1, 4- benzodi oxane,

and 8-[ p-(2-cycl ohexyl et hoxy) berzp§l~) am no-2-(5-tetra

zolyl)-1, 4-benzodi oxane, and

8-[ p- (p-butyl phenyl ) met hoxybenoyl | am no-2-(5-tetra .

zolyl)-1, 4- benzodi oxane, 8-[p-(5-phenyl. pentyl oxy)benzoyl]am no-2-(5-tetra

zol yl ) -1, 4- benzodi oxane) 8-[p-(3RBhenyl propoxy) benzoyl')amni no-Z-(5-tetra

zolyl)-1, 4- benzodi oxane, 1H. 1~

8-[ p- (p- propyl phenyl ) net hoxyhenzoy 'nogil(S-tetra

zol yl) -1, 4- benzodi oxane) B! o -

8- [ p- (3- phenyl - Z- pr openyl oxy) benzoyl ] amj no- Z- (5-tetra

ol yl)-1, 4- benzodi osane) 14 )
[p-(4-pheny|butoxy)benzoyl]amgu) 5-tetrazolyl) 1, 4-benzodi oxane,

[p-(o-pentylphenyl)nethoxybenﬁg am no-Z-(5-tetra

z
8
8

or

S~

wherein R12, r13 R4, and RIS are,
independently, hydrogen, alkyl of from 1 to
4 carbon atom(s), halogen, trifluoromethyl
or cyclobutylmethyl, and 1 is an integer of
from 1 to 4, and

R10 jig5 a group of formula:

R12
3@—@1‘ H21'
R1 3 o
R1 4
R15 .



zolyl)-1, 4-benzodi oxane)

8-[p-(m butylphen_ylnethoxybenzoyl]anino-Z-(S—tetra

zolyl) -1, 4-benzodi oxane) 11 June 2002

8- (p- ghenylnethoxybenzoyl)anlno Z-(5-tetrazolyl)-1,4 benzodi oxane,

8- [ p- (2- phenyl et hoxy) benzoyl ' ) am no- 2- (5-tetrazol yl) a., 4-benzodi oxane)

8-[ p- 4- phenyl but oxy) benzoyl ] am no; 2- (5-tetrazol yl) 1,4-benzodioxane, 11
June 2002 - 75 8-[p[-2-(2-napht )et hoxy] benzoyl ~) am no-2-(5-tetra
zolyl)-1, 4-benzodi oxane, 8- [p [3 (p- chIorophenyl)propoxy]benzoyl]anino-2-(5

tetrazolyl) 1, 4- benzodjppeang abd Rr13 5 are,

and R
8-[p-[4-(p- chIorophenyJ ut o nz
tetrazol yl)-1, 4- benzod*'%ff? ?&Pfy, %d]:oge azlk(y‘ri of from 1 to

8-[ p- (5- met hoxycar bony4 ﬁ@ﬁb?ho&%u!i@izoya}mmo-tzifluoromethyl
(S-tetrazolyl)-1, 4- bengodtiye laﬁﬁtylmethyl and 1' is an integer of

oy oty oy e e eBE o] LA Eod R Ehe o981 0.2 (5ot

Representative examples of each of these two
classes of compounds whose synthesis and properties
are disclosed in the above cited US issued patents
include the following:

4-{2-(4~benzyloxy-2,3-dimethylbenzoylamino)phenoxy]
butanoic acid;
4~[2-[4~(2-methylbenzyloxy)-2,3~dimethylbenzoylamino]
butanoic acid;
4-[2-[4~(3-methylbenzyloxy)-2,3-dimethylbenzoylamino]
phenoxyJbutanoic acid;
4-[2~[(4-methylbenzyloxy)-2,3-dimethylbenzoylamino]
phenoxylbutanoic acid;
4-[2~-[4~(2.6~-dimethylbenzyloxy)-2,3~-dimethylbenzoyl-
amino]phenoxyJ]butanoic acid;
4-[2-[4~(4-ethylbenzyloxy)-2,3~dimethylbenzoylamino]
phenoxylbutanoic acid;
4-[2-[4-(4-propylbenzyloxy)~2,3-dimethylbenzoylamino]
phenoxylbutanoic acid;
4-[2-[4~-(4~igopropylbenzyloxy)-2,3-dimethylbenzoyl-
amino]lphenoxyJbutanoic acid;
4-[2-{4-(4-isobutylbenzyloxy)-2,3~-dimethylbenzoyl-
amino)phenoxy]butanoic acid;
4-[2~[4-(4~chlorobenzyloxy)-2,3-dimethylbenzoylamino]
phenoxy]butanocic acid;
4-[2-[4~(4~cyclobutylmethylbenzyloxy)-~2,3~-dimethyl-
benzoylamino]phenoxylbutanoic acid;



|)-1, 4- benozdi oxane,
2E—octenoy|oxy)benzoyl]an1no 2-(5-tetrazolyl) 1, 4-benzodi oxane and

y
p- (

- (p- oct anoyl benzoyl ) am no- 2- (5-tetrazol yl ) -1, 4- ben zodi oxane 11 June 2002

-[ p- (3- phenyl t hi opr opoxy) benzoyl ] am no-2-(5-tetra zol yl)-1, 4- benzodi oxane)
p- (
p- (
p- [

ol

[

|

[ 3- phenoxypropoxy)benzoyl]anino-2-(5-tetrazo|yI)1,4-benzodioxane,
[

d

[

d

2- phenyl t hi oet hoxy) benzoyl ~) am no-2-(5-tetra zol yl)-1, 4- benzodi oxane

8- [ p- (2- phenoxyet hoxy) benzoy4 Heami no- 2- (5-tetrazol yl) 1, 4-benzodi oxane

2- (3 t hi enyl ) et hoxy] benzoyl ] am no-2-(5-tetra zol yl)-1, 4- benzodi oxane
8-[p-[4-(2-thie S5-tetra

n nyl ) but oxy] benzoyl
olyl)-1, 4- ben6d[%Rﬁ%é%%PPBnYlSQEHﬁEBﬁ@n?TQﬁ&B &B!?FT¥ﬁﬂqi9°ﬂ (5-tetrazol yl)
4- benzodi oxanephéndxy-]bbtanokt adidni nopent yl oxy) benzoyl ] am no- 2- (5 .
tetrazolyl) -1, 4- pPROOYI30¥ABRY1probbxyyDe, 2 Ui nethfPhenzoylamino]
phenoxy]butanoic acid;
4-[2~-[4-(4~phenylbutoxy)-2,3-dimethylbenzoylamino]
phenoxybutanoic acid;
4-[2-[4~(5-phenylpentyloxy)-2,3-dimethylbenzoylamino]
phenoxylbutanoic acid;
4-[2-[4~(1-(4-isobutylphenyl)ethoxy)~2,3-dimethyl-
benzoylamino]phenoxy]butanoic acid;
4-[2-[4-(4-propylbenzyloxy)-2,3-dimethylbenzoylamino)
phenylthiolbutanoic acid;
4-[2-[1-(4-isobutylphenyl)ethoxy)-2,3-dimethylbenzoyl
amino]Jphenylthio]butanoic acid;
4-[2-[4~(4-propylbenzyloxy)-2,3-dimethylbenzoylamino]
phenylsulfinyl)butanoic acid;
4—[2-[4~[N-(4-trifluoromethylphenylmethyl)amino)-~
2.3-dimethylbenzoylamino]phenoxy]butanoic acid;
4~[2-[4-(4~-igsobutylbenzyloxy)-5,6,7,8-tetrahydro
naphthalene-l-carbonylamino)phenoxybutanoic acid;
4-[2-[4-(4-isobutylbenzyloxy)naphthalene-l-carbonyl-
amino)phenoxy)butanoic acid;
4~-[2-[8~(4~isobutylbenzyloxy)-5,6,7,8~tetrahydro-
naphthalene-l-carbonylamino)phenylthio]butanoic
acid;
4~[2-[4-[bis(4-propylphenyl )methoxy]2,3~-dimethyl—~
benzoylamino)phenoxy]butanocic acid;
4-[2-(4—-diphenylmethoxy)-2,3~dimethylbenzoylamino)
phenoxyJlbutanoic acid;
4~[2~[4~[bis(4-propylphenyl)methylamino]-2,3-
dimethylbenzoylamino]phenoxylbutanoic acid;
4~[2-[4-[bis~(4-propylphenyl)methylthio]-2,3-
dimethylbenzoylaminoJphenoxy]butanoic acid;

z
8
8
8
8
8-
an
8-
a
z
1,



8- (p- (4-ni trobut oxy) benzoyl am no-2-(5-tetrazolyl) 1, 4-benzodi oxane)

8- (p-(2-azi doet hoxy) benzoyl ] am no-2- (5-tetrazolyl) 1, 4-benzodj oxane,

8- [ p- (4- azi dobut oxy) benzoyl ] am no- 2- (5-tetrazol yl) 1, 4- benzodilolnge2002
8- [ p- (2- oct enoyl am no) benzoyX~) am no- 2- (5-tetrazol yl ) 1, 4- benzodi oxane)
8- (p- pent yl oxy- m nmet hoxybenzoyl ) am no- 2- (5-tetrazol yl)-1, 4- benzodi oxane)
8-[ p- (ZE- oct enyl oxy) - m chl or obenzqQy] am no- 2-(5-tetra

zolyl)-1, 4-benzodi oxane 8-(2-naﬁhgﬁyrcarbonyl)anino-2-(5-tetrazo|y|)-1,4

benzodi oxane, 8- (p-gentyl ci nnanoyl)am no-2-(5-tetrazolyl)-1, 4benzodi oxane)

8- (p- pentyl ci npapmyd )N, Ropis deBRp9TpReA et baxiho T-Aa.d and net hyl

h f, . .
SSE Sr htept(:a;fagi nnawt)hgr}ibﬁf}?%!zéq’t“@gngﬁ?ﬂ%b-“f,apﬂyéni%’(ﬂ ;oxane)
8- [ N- met hyl - [ Net b4 [, AnbielAtrd filneome thyrlphenylmefthpl)aminobenz odi oxane,

g- E p- pent y: ci nnagd d)i%ié?tﬁ?lgel(zﬁ:rytl‘iin&ﬁé Nélﬁoxirjﬁm:&)ﬁ@ic? Zlmligrszodi]l_oxane,
-(p-peatylcin Y, no; 2= (,o-tet.r az - 6- or - zodi oxane,
8- (p- et hyl ci nngﬁ@TH)l)a'ﬁl‘%gap(é?'f(gt’&’a%ﬁy 3‘3‘f?’2(-558ﬂa@b‘2ﬂ'§x'§§3)

8- (p- propyl ci nnaamiyiomethydl 22 (S-dimet by bdenzoylaninelphentixydanc)

8- (p- butyl ci nnanptlamiicn@c2d { 5-tetrazol yl ) -1, 4-ben zodi ogane, 11 June
2002

8-(p-pentylbenzoyl)amino-2-(5-tetrazolyl)-1,4~
benzodioxane;

8-(p-pentylbenzoyl)amino-2-(5-tetrazolyl)-6 chloro-
1,4-benzodioxane;

8-(m~octylbenzoyl)amino-2-(5-tetrazolyl)-1, 4-

benzodioxane;
8-(o-pentylbenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(p~butylbenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(p~hexylbenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(p-heptylbenzoyl)amino-2-(5-tetrazolyl)-1,4-
benzodioxane;
8-(p-octylbenzoyl)amino-2~-(5-tetrazolyl)-l, 4~
benzodioxane;
8-(p-nonylbenzoyl)amino-2-(5~tetrazolyl)-1, 4~
benzodioxane;
8-(p-decylbenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(p-undecylbenzoyl)amino-2-(5~-tetrazolyl)-1,4-
benzodioxane;
8-(p-dodecylbenzoyl)amino-2~(5-tetrazolyl)-1, 4~
benzodioxane;

8-(p-pentyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;



- 77 8-(p-pentyl ci nnanoyi ) am no-2-(5-tetrazol yl)-6-nethyl 1, 4- benzodi ogane,
8- (0-pentyi ci nnanoyl ) am no- 2-(5-tetrazol yl)-1, 4- benzodi oxane)

8- (m octyi ci nnanmoyi ) ami no- 2- (5-tetrazol yl ) -1, 4- benzodi oxane, 11 June 2002

8- (p- pentyl ci nnanoyl ) am no- 2- (5-tetrazol yl)-1, 4- benzodi oxane-5-carboxylic
acid and nethyl ester thereof ,

5- (p-pentyi ci nnanoyi ) am no- 2-(5-tetrazol yl)-1, 4- benzodi oxane- 8- car boxylic
acid and nethyl ester thereof ,- 58 -

8- (p- hexyl ci nnarmoyl ) am no- 2- ( 5- tetrazolyl) 1, 4- benzodi oxane,

8- (p- nonyl ci nnanpyl ) am no-2- (5-tetrazol 1, 4- benzodi oxane)

8- (p- pent yl ci fr4MoPEREYH oFybeneeyl $aMinasi %Vﬂf‘ﬁ?tF%ﬁﬂ%?ﬁdrixéne 6- car boxyl i c
acid and net hyl beateditxeresof |,

5-(p-pentyl ci ps VA 207 LeXane- 7- carboxyllc
il ard et h;ﬁ“%"%ﬁ f’ﬂ&&'b%}p&éyi%tﬁﬁﬂZ k= dedr A9 OXAT

8- (p- octyIC|nnaHﬁQF? }QFAREI- (5-tetrazol yl)- 1, 4- benzodi oxane) -

8- (p- decyl ci nBaifpybytyioxyb2nebyl bamiawei2y-(p- ﬁgtbdzmiwﬁdhbxeﬁe

8- P-i sopropyi Ci BEASBY] A0 2- (5 tetrazol yl)- X, 4benzodi ogane,

8- (p-isobutyl ¢i pnano no- 2 tetr 4 xane)

8- (prlsopentylc?Rnﬁﬁﬁk¥q§¥ eH5° f ?a§§¢§§5r iggﬁ gdgoxane) 11 June
2002 - 78 8- (pepagdgnxaQGWEthylC|ananoyl)an1no 2. <5- tetrazclyl)

, 4- benzodi oxgnep-grd ehzbyﬁymmyzctmeé@dzbaﬂ 01244 5-tetrazol yl)
1 4- benzodloxangeggghfa %epentyIC|nnanDyI)an1no (5 tetrazol yl) net hyi

8~(p-hexyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4-

benzodioxane; .
8-(p-heptyloxybenzoyl)amino-2-(5-tetrazolyl)-1,4~
benzodioxane;
8-(p-octyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(o~decyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(p-isopentyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(p~isohexyloxybenzoyl)amino-2-(5~tetrazolyl)-1, 4~
benzodioxane;

8-[(p-(1-methylbutoxy)benzoyllamino-2-(5-tetrazolyl)-
1,4-benzodioxane;

8- (N-methyl-N-(p-octynyloxy)benzoyl])amino-2—-(5~
tetrazolyl)-1,4-benzodioxane;

8-(p-oxtyloxybenzoyl)amino-1,4-benzodioxane-2-
carboxylic acid and methyl ester thereof;

8-(p-isoheptyloxybenzoyl)amino-2-(5-tetrazolyl)-1,4-
benzodioxane;

8-(p-isooctyloxybenzoyl)amino-2-(5~tetrazolyl)-1, 4-
benzodioxane;



1, 4- benzodi oxane 8- ( p-pentyl oxyci naanoyl )am no-Z-(5-tetrazolyl)-1,4
benzodi oxane, 8-(n}pentyloxycinnannyl)anino-2-(5-tctrazo|y|)-%,4
benzodi oxane) 8-(o-pentyloxycinnam)yi)am'no-2-<5-tetrazo|y)-11,4jun92002
benzodi oxane. 8- (p-propoxyci nnanoyl)am no-2-(5-tetrazolyl)-1,4,
benzodi oxane, 8- (p-butoxyci nnanoyl)am no-2-(5-tetrazolyl)-1,4 benzodi oxane,
8-(p-octy|oxycinnannyl)anino-2-(EL$§nrazolyl)-1,4 benzodi ogane,
8- (p- hexyl ouyci nnanoyl ) anmi no- 2- (5-tetrazol yl )-1, 4 benzodi oxane,
8- (p- heptyl oxyci nnanoyi ) am no- 2- (5-tetrazol yl)-1,4 benzodi oxane)
8- (p-isopentyl gxygl (mamaymkefy 1éc t3rloxy) Beh2dPl mind~4- Pspnzodi ogaae,
8- (p-i sohexyl oxyf%)gnazrrqﬁ,l égg\ {‘10%2-2&%-5 & rg,zol yl )-1,4 benzodi oxane)
8-[ p- (1- net hyl bu §8(ﬁ % yI'T i -Q—ég-tetrazolyl) |, 4- benzodi oxane,
8- (p-i sohept yl 8xyRrontakorybensoil rminorét-f atnagolys) -1, 4~
benzodioxane;
8-(p-heptyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane-7-carboxylic acid and methyl ester
thereof, and the like.

Also included as a 5o-reductase inhibitor
in this invention is a cinnamoylamide of the
following formula:

R° o
2
3 S
(R'Dn

wherein RZ and R3 each independently represents a
hydrogen or methyl group with the proviso that
(i) when R? represents a methyl group, R3

represents hydrogen and (RL)n represents a
member selected from the group consisting of
3-group, 4-pentyl group, 4-neopentyl group,
4-(2-ethylbutyl) group and
4-(2-methylpentyl) group, or

(ii) when R2 represents hydrogen, R3 represents a
methyl group and (Rl)n represents a 3-pentyl
group, or non-toxic salts thereof.



benzodi ogane, 8-(g-isooctyl oxyci naanoy7.)am no-2-(S-tetrazolyl)-7.,4
benzodi oxane, 11 June 2002 _ 79 _

8- (p- i sohexyl oxy- 2- et hyl ci nnanoyl ) am no-2-(5-tetra zol yl)-1. 4+bdureziopxane
and 8- (p-isohexyl oxy-2-phenyl ci nnanoyl ) am no-2- (5
tetrazolyl)-1, 4- benzodi oxane,

8-[ p- (2E- oct enyl oxy) ci nnanoyl ] am no- 2-(5-tetrazol yl) 1, 4-benzodi oxane)

(2- propenyl oxy) ci nnanoyl | am #6-2- (5-tetrazol yl) 1.4-benzodi oxane)

3- but enyl oxy) ci nnanoyl ] am no- 2- (5-tetrazol yl) 1, 4-benzodi oxane,

3Z- hexenyl oxy) ci Rgﬁgg %r]é:%@%gg-g?@'ique%tsr %?J)'/‘HQ 1, 4- benzodi oxane.

E
2Z- pent enyl oxyci nnanoy 0-2 razo 1, 4- benzodi oxane,
(2E- nonenyl oxy) ci nnanoyl ] am no- 2- (5-tetrazol yl) 1, 4-benzodi oxane,
( 3E- hept enyll20xy)-6i BBt -Pasie fidy Lo a6y L &Kl ol phenoxy ]
butanoic acid
4-[2-(4~cyclobutylmethy)p-methylcinnamoylamino)
phenoxyJ]butanoic acid :
4-[2-(4~cyclohexylmethyl )Bf-methylcinnamoylamino
phenoxy]lbutanoic acid
4-[2-(4~{4~phenylbutyl)-B-methylcinnamoylamino)
phenoxy]butanoic acid
4-[2-(4~-phenoxy-B-methylcinnamoylamino)phenoxy]
butanoic acid
4-{2-(3~pentyl-o~methylcinnamoylamino )phenoxy]
butanoic acid
4-[2-(4~phenethyl-a-methylcinnamoylamino)phenoxy]
butanoic acid
4-[2-(3~pentyl-p-methylcinnamoylamino)phenoxy)
butanoic acid
4-[2-(4~neopentyl}-p-methylcinnamoylamino)phenoxy]
butanoic acid
4~[2~{4~(2-ethylbutyl)-B-methylcinnamoylamino)phenoxy]
butancic acid,
4-[2-{4~(2-methylpentyl)-f-methylcinnamoylamino)
phenoxy)butanoic acid, and
4-[2-(2~f1luoro-4~pentyloxy-f-methylcinnamoylamino)
phenoxyJbutanocic acid.

8-[ p-
8-[ p-
8-[ p-
8-[ p-
8-[ p-
8- p-



1, 4- benzodi oxane) 8-[p-(2E-heptenyl oxy)ci nnanoyl ] am no-2-(5-tetrazol yl)
1, 4- benzodi oxane) 8-[p- (2E—hexeny|oxy)cinnannyl]anino-2-(5-teL{azoI%#2
1, 4- benzodi oxane) 8-[ p-(2E-pent enyl oxy) ci nnanoyl ] am no- 2- (5-t Y %
1, 4- benzodi osane, 8-[p-(4-pentenyl oxy)ci nnanoyl ] am no-2-(5-tetrazol yl)
1, 4- benzodi oxane) 8-[ p-(2E-but enyl oxy) ci nnanoyl ] am no-2-(5-tetrazol yl)
1, 4- benzodi oxane and 8- [p-(2E—dec§ yl oxy) ci nnanoyl ] am no- 2- (5-tetrazol yl)
1, 4- benzodi oxane 8-[p-(2-octynylo £)C|nnanDyJ ] am no- 2- (5-tetrazol yl)
1, 4- benzodi oxane and 11 June 2002 -
g Ep (Z-Pertﬁnyloxy)C|Qﬂﬂpqhkhaab@qng1?§3tQ%&ﬁf@%ﬁthga fugggzodloxane)
p- penty i.0Ci no- oly enzodi oxane
8- (m pent yl t hi®% Rggﬂgi %Qﬁaeﬁo-g % éh iﬁryl) 1,4

~3
T
R’ -—A/U\N
| ~
RZ

wherein A represents a single bond or a group of
methylene, ethylene, trimethylene, tetramethylene,
vinylene, propenylene, butenylene, butadienylene or
ethynylene group optionally being substituted by one,
two or three of straight or branched alkyl group(s)
of from 1 to 10 carbon atom(s) and/or phenyl group(s);
B represents a heterocyclic ring of from 4 to
8 members containing one, two or three
hetero atom(s) selected from the éroup
consisting of oxygen, nitrogen and sulphur
atom(s), wherein the said ring may
optionally be substituted by group(s)
selected from oxo, thioxo and/or hydroxy
group(s) including a ring of formula:



benzodi ozane and 8- (o-pentylthioci nnanoyl )am no-2-(5-tetrazolyl)-1,4
benzodi oxane, 8-[g-(6-chl orohexyl oxy)ci nnanoyi ] am no-2-(5-tetra

zolyl) 1, 4- benzodi oxane) 11 June 2002

8- [ p- (4- chl or obut oxy) ci nnanoyl ] am no-2-(5-tetrazolyl) 1.4-benzodi oxane)

8-[ p- (5-chl oropent yl oxy) ci nnanoyl ] am no-2-(5-tetra zolyl)-1, 4- benzodi oxane
and 8-[p-(7-chl oroheptyl oxy) ci nnanoyl ~) am no-2-(5-tetra

zolyl)-1, 4-benzodi oxane 8-(p-i§oB%nTonxynethyI-cinnanoyl)énino-Z-(S-tetra
zolyl)-1, 4- benzodi oxane)

8- (p- cycl ohexyl ci i N Bk da ; '
] o ARG 36 Gt S A TERLCLET

8- [ p- (4- cycl dhe¥§PEEE®RES & BASHBYPT )afmesal of qruuladr o
zolyl)-1, 4- benzodi oxane and
8- [ p- (Z- cyci ohexyl et hoxy) ci nn yi ] am no-2-(5-tetra
zolyl) -1, 4- benzodi oxane) 8- (p-phenyl net hyl ci nnanoyl )am no-2-(5-tetrazol-yl)
1, 4- benzodi oxane) 8-(p-pheny|netﬁégiiynnanoyl)anino-2-(5-tetrazo|y|)
R
R‘
(ii1)
Rs
Rﬁm
or
(11
» G0
RG

(iv) a straight or branched alkyl, alkenyl or
alkynyl group of from 1 to 20 carbon
atom(s), wherein R° and R® independently
represent a hydrogen atom or a halogen atom
or a straight or branched alkyl, alkenyl or
alkynyl group of from 1 to 20 carbon atom(s)
being unreplaced or replaced by one, two,
three, four or five optional carbon atom(s),
by oxygen atom(s), sulphur atom(s), halogen
atom(s), nitrogen atom(s), benzene ring(s),
thiophene ring(s), naphthalene ring(s),
carbocyclic ring(s) of from 4 to 7 carbon
atom(s), carbonyl group(s), carbonyloxy
group(s), hydroxy group(s), carboxy group(s),
azido group(s) and/or nitro group(s);



UCT

enzodiaxane) 8-[g- (2- phenyl et hoxy) ci nnanoyl ] am no-2-(5-tetrazol yl)

enzodi oxane, 11 June 2002 - Bl

- (4- phenyl but oxy) ci nnanoyl ] am no- 2- (5-tetrazolyl) 1, 4- benzldd{4sg 2062

- (5- phenyl pent yl oxy) ci nnanoyl ] am no- 2- (5 tetra zolyl)-1, 4- benzodi oxane
- [ p- (3- phenyl propoxy) ci nnanoyi ] am no-2-(5-tetra

) -1, 4- benzodi oxane)

-(6- acetyloxyhexyloxy)0|nnanDy|~an1no 2-(5-tetra

)-1, 4- benzodloxane 8-[p-[2-(Z-thienyl)ethoxy)-cinnanoyl]-am no-2Z-(5

zolyl)-1, 4- bpRzoeprasemes a hydrogen atom or a straight or

p- dlnethoxyC|nna n r 1 e Loxaae)

met hoxy- p- pent yl %ﬁﬁ‘%n@%ﬁf %IIO% a%Si{éen% }a‘éop ?%% 4- benzodi oxane
- (p- pent yl oxy- m cHSREei nnanoyl ) ani no- 2- (5-tetra

)-1,4 benzodPaxamd}ems(S hydiogyen) atony] qylhladogen- :dqmb,- taet r azol yl ) -1, 4

hydroxy group, a nitro group, a group of
general formula: ~-COOR7, wherein R/
represents a hydrogen atom or a straight or
branched alkyl group of from 1 to 6 carbon
atom(s), or a straight or branched alkyl,
alkoxy or alkylthio group of from 1 to 6
. carbon atom(s); '
R4 represents a group of general formula:

~U-(CH )n-COORE,

N-N

=U-(CHy) m—</ “
ﬂfN

—( CH,) ,—COOR®, or

N_N

ey~ ||

N-N
H

wherein U represents an oxygen atom or a sulphur
atom, R represents a hydrogen atom or a straight
or branched alkyl group of from 1 to 6 carbon
atom(s), n and m represent an integer of from 1
to 10, respectively, p and q represent zero or an
integer of from 1 'to 10, respectively, or
non~toxic salts thereof.



enzodi oxane, N-(2-hexadecenoyl)am no-2-(5-tetrazolyl)-1,4 benzodi oxane,

(p- pentyi phenyl acetyl )am no-2-(5-tetrazolyl)-1,4 benzodi oxane and

[ 3- (p- pentyi phenyl ) propi onyl ] ami no- 2- (5-tetrazol yl ) 1, 4- benzbdiunea202

(p- hexyl phenyl propi ol oyl ) am no-2-(5-tetrazolyl)-1,4 benzodi oxane,

[ 5- (p- propoxyphenyl ) pent a- 2E, 4E- di enoyl Jam r _o- 2

(5-tetrazolyl)-1, 4- benzodi oxane and

8- [ 5- (p-but yl phenyl ) pent a- 2E, 4E- qsiéer_l_oyl ] am no- 2- (5

tetraxol yl)-1, 4- benzodi oxane,

8- (prpentyl ci nnanoyl ) am no-2- (5-tetrazolyl)-2, 3-d

hydr o- 14- di t hi anapht hdeppesenthtivkl conpourddinclfde:

5- (p- pentyl ci nnanoyl ) am no- 2- (5-tetrazol yl) -2, 3-di hydro- 1, 4-di t hi anapht hal e

ne and sodiumsalts ' thereof . Al so included are_ aronmatic

1, 2-di (t hi o) ef nePshestylopebeRsaif)amigo-2-Goatetrepplylmazofaran, g A zCOO i

R ' wherein A-{p-autyloZybeszdyst)amihed2af Huetirazolylibenzetarakn| y a benzene

ring, 7-(p-heptyloxybenzoyl)amino-2-(5-tetrazolyl)benzo-
furan,

7-(p-nonyloxybenzoyl)amino-2-)5~-tetrazoyly)benzofuran,

7-{p-(4-phenylbutoxy)benzoyl]amino-2-(5-tetrazolyl)~
benzofuran,

7-[p-(2E,7,-octadienyl)benzoyljamino-2-(5-tetrazolyl)-
benzofuran,

7-[p~(6-chlorohexyloxy)benzoyl]amino-2-(5-tetrazolyl)-
benzofuran and

7-(p~-pentylcinnamoyl)amino-2-(5~-tetrazolyl)benzofuran,

7-(p-hexyloxybenzoyl)amino-2-(5-tetrazolyl)-2,3-dihy-
dro-1l-benzofuran,

7-(p-heptyloxybenzoyl)amino-2-(5-tetrazolyl)-2,3-dihy-
dro-1-benzofuran,

7-(p~-octyloxybenzoyl)amino-2-(5-tetrazolyl)-2,3-dihy-
dro~l~benzofuran,

7-(p-nonyloxybenzoyl)amino-2-(5-tetrazolyl)-2,3-dihy-
dro-l-benzofuran,

7-(p-pentylcinnamoyl )amino~2~(5~tetrazolyl)-2,3-dihy-
dro~l-benzofuran,

8({p-2E,7-octadienyloxy)benzoyl]amino-2~(5-tetrazolyl)
quinoline,

8-[p-(4-phenylbutoxy)benzoyl]amino-2-(5-tetrazolyl)-
quinoline,

8~[p-(6~chlorohexyloxy)benzoyllamino-2-(5-tetrazolyl)-
quinoline,

8-[p~(2E,7~octadienyloxy)benzoyl]amino-4-hydroxy-
quinoline-2-carboxylic acid,

b
8
8
8
8



wherein g is independently 0, S) SO, or 502; Ris H Cl1-C4 al kyl, phenyl or
substituted phenyl, hal o, hal oal kyl) hydroxy) carboxy, cyano, 11 June
2002 - 83 O -C4 ai koxy, Cl-C4 alkyithio, Cl-C4 al kyisuifinyi 18403002

al kyl sul fonyl, vitro, am no, Cl1-C4 nono or di-al kylamno; R and R' are

I ndependently H, halo, Cl-C-~, alkyl or C-C~ al kogy) am no) or oxo) where
CHR or CHR in the formula becone -C=0; y is 1-6; z is b-20; and
wherein R r (CH)y and R' i (CH)es can i ndependently represent substituted
or unsubstituted al kyl radicals or al kenyl radicals containing at | east one
al kene bond; and Eharnaceutically accegtaple salts and esters thereof . The
conpounds of &-he-(HsRhanylbyteryIRanzeye Japindid-bydreryqwinaiingn

t est ost er one- Sa- pedaxigdienayi@®, The scope of the conpounds of the instant

invention arq_ggsesi bRGNnl DSnARRYSHIRE6H] iR nb% Y fk oxy-
quinoline-~2-carboxylic acid,
8-{p~(2E,7-octadienyloxy)benzoyl]amino-4-hydroxy-
2-(tetrazolyl)quinoline,
8~[p-[4-(2-phenylbutoxy)benzoyl]amino-4-hydroxy-
2-(5-tetrazolyl)quinoline and,
8~(p-pentylcinnamoyl)amino-4-hydroxy-2-(5-tetrazolyl)
quinoline and,
4-(p-heptyloxybenzoyl)amino-2-(5-tetrazolyl)-1,3-ben-
zodioxole, '
4-(p~-hexyloxybenzoyl)amino-2-(5-tetrazolyl)~-1, 3~ben-
zodioxole, .
4—[p-{4-(phenylbutoxy)benzoyllamino-2-(5-tetrazolyl)
1,3-benzodioxole,
4—(p-pentylcinnamoyl)amino-2-(5-tetrazolyl)-1,3-ben-
zodioxole,
9-[p~(4-phenylbutoxy)benzoyl]amino-2-(5-tetrazolyl)-
3,4~dihydro-2H-1,5-benzodioxepin,
9-[p-(2E,7-octadienyloxy)benzoyl]amino-2~-(5-tetra-
zolyl)-3,4~dihydro-2E-1,5-benzodioxepin,
9-[{p~-(7-octenyloxy)benzoyl]amino~-2~-(5-tetrazolyl)
-3,4~dihydro-2H-1, 5-benzodioxepin,
8-(p-heptyloxybenzoyl)amino-2-(5-tetrazolyl)~2,3-
dihydro-1, 4-benzoxazine,
8~[p-(4-phenylbutoxy)benzoyl]amino-2-(5-tetrazolyl)-
2,3-dihydro-1,4-benzoxazine and
8-(p-pentylcinnamoyl)amino-2-(5-tetrazolyl)-~2,3-
dihydro-1l,4-benzoxazine,
8~[p~(4-phenylbutoxy)benzoyl]amino-2-(5~tetrazolyl)-
4-0x0-4H-1-benzothiopyran,



11 June 2002 - 84 In the description of the fornmula the follow ng terns
are used which are hereby defined: X in the general formula above is O or
S, preferably where one X is 0, and partlcularly where both Xs 5N8n9?0@2g )
resulting in the catechoi structure. "Cl-C4 al kyl" includes |inear or
branched species, e.g. nethyl, ethyl, n-propyl, isopropyl, cyclopropyl,
n-butyl, isobutyl, sec-butyl, t-butyl. "d-C4 al koxy" includes |inear ar
branched species) e.g.) nethoxy) ethoxy) n-propoxy) isopropoxy) n-butoxy,

i sobut oxy) sec- but oxy, t-butoxyT 0" includes fiuoro, chloro) brono or

i odo. "Substituted phenyl " includes phenyl substituted by one or nore of

d-C4 al kyl, (ﬁlﬂi%sri)au%x}hﬁlé?:)zo@?ﬁ'anﬁﬁﬁﬂzuﬁght@ér?ﬁlﬁgd above.
representative ex%n%ﬂdel;_l %eln_ met hoxy pheny

2, 4. - di met hoxypheny ygﬁf)o l’eetnﬁ‘89¥ Fnyl ; 3, 5-di met hoxypheayi ;

2, 4-di chl or opBebpt(7 my&omﬁtmowﬁémhm-d—f(ﬁubebpmiwﬂ))-and the Iike.
HaI oai kyl" i acl ugias.ﬁlhy@ﬂoajgm_)beﬁ% Pe4h above) substitued with one or,

2. 22 i chl or oo PROT SAHFRRERY pypTan '”CEa?%taﬁr%h? YPIFETRRRESCL ot al ey

defined above, subdenZepPEEani th at | east one dival ent thio (-S-) grouping
i ncl udi ng; rreshylk.tﬁym)flg"eﬁgd,ymﬁmbsm.péxmwnt.mi_gamgb _phi o, and the |ike.

11 June 2002 - If i : C4 al kyl, defined
above) substi tut ecf hgﬁ fa}ll‘&yd Sa?longg%buf&% gﬁé A& udi ng; nmethyl sul finyl)
et hyl sul fi nyl § -tm&wgmﬂ}MIPOa%u(ft-rt@tFaﬁelylbﬂ-@ma| kyl sul fonyl "

i ncl udes Cl- C4 aldﬁdl—bdﬁtommhrabove) substituted with at | east one sul fonyl

group, -S02-,gi §A ﬁ%bewmlaﬁlgxgOi‘-\/éS—tpeTthLgﬂJ{)owloko' sopr opyl sul fonyl,

n- but yl sul f onyl nono or kyl "am no" i ncl udes

ani no, substitut & PG nore Cl-C4 al kyl groups as defined

her ei nabove) 8+\(@I-@@itngbemmi3blaannqea E-tepltaazolyl n-4boxpl-ani no,

t-butyl am no, N, Mﬂdllngéﬁ% aROan®, N-di et hyl ami no) net hyl -t-butyl am no) and

nitially ne%?@gb?ﬁﬁtﬁm&svﬁﬁﬁmago- G ARE L MRRoRP") Tn Fl ow Chart A

e.g. phenyl) net i-l-bengdopyyrancyano, trifl uoronethyl, carbonet hoxy) or
added | ater 3.(p -Sﬁﬂyﬁﬁsd@%?'h)aﬁm.lmb_eegmmﬁr)ag_aﬁoby chl ori nation)

vitro by nitrati 8 Ol? created froma starting or added functional group

present) e.g. con t" fPro to an anino group by catal ytic reduction,
t hen al kyl at |8!1(5PtBe&tmbGPzGYh)W@n’ﬁn@-mwﬂrm@f@thoc-an be subj ect ed
to diazotizati onanolébéwr%ﬁngroup) V\hl ch can be followed by nethyl ation

to a nethoxy 8g_r Ef ?‘“mé ggrg e,converted to a thiol
by the anal ogou roce rb%gIE cri KS%E gzgagflth$ ~)" pp 3980- 3984
(1966) by Newrran henzepyyaing J. Org. Chem ~, pp 410 (19b6) by Kwart)
H. and Evans 8~EpSheptyloxybehtzonl) aninol-2 € 6h-tet rakbiy h)-ed-axo-al kyl t hi o, which
can be oxidi zed Eﬁ—ihfenzoﬁy?aﬂ,une 2002 - 86
8~(p~-nonyloxybenzoyl)amino-2~(5-tetrazolyl)-4~0xo~
4H-1-benzopyran,
8-(p-octyloxybenzoyl )amino-2-(5-tetrazolyl )-4~oxo~
4H-1-benzopyran,
8-(p-heptyloxybenzoyl)amino-2-(5-tetrazolyl)-6-£fluoro-
4-oxo-4H-~1-benzopyran,
8-(p-octyloxybenzoyl)amino-2-(5-tetrazolyl)-6-methyl-
4-ox0-4H~1-benzopyran and



correspondi ng sul foxide or sulfone. Preferred substituents are H d-C4

al kyl') Cl-C4 ai koxy and phenyl. these reactions and sequences angna 2002
conventional in the art and it will be obvious to one skilled | n T he art to
nodi fy the benzene ring to arrive at an R radical disclosed herein. By the
term "pharnmaceutically acceptable salts and esters thereof” is neant) salts
and esters of the acid groups in the final nolecule which can be used as
part of the human drug delivery_sggtem and include the salts: sodium

pot assi um cal ci um amoni un) substituted ammoni un) quat ernary anmoni um
and esters: ethyl ester, aceturate, besylate, edetate, phenpropionate)

acetate, parmaﬁ-e(P-&ﬁEtE%QEfbst\mb’éha%mw-éé-tﬁtwl)f-érmﬂutll—ons Wi ch
wi Il hydrolyse i n4t.bgobmj.y1.q,tenabwfai Qgigcal pH s to regenerate the acid,

i ncluding piv e | n i VO rcand, Kanebo eaters) and
the like. R aé'?%—l?h ? ceta%m% ¥8"r[ﬁ3benz Xgégﬁb’?&% (scﬁﬁtﬁ%nt ain at | east
one R substi tuentzoélfléie‘f'rqq@d"*gbbv%enmréan be, e.g.) -CH2-; -CH2-CH2-;

- CHZ- CH2- CHZ- )8 dgﬂgeraﬁ}idﬂﬁienzo i) antdtko - 2- Ob Rt ddta@lddy 1 ) = £ H CH2-; CH3
CH3 Cl1 OCH3 aCH2 _§n Hb EH- An al kene bond can aI so be present in R
(CHy , e.g., CH CHz-; -CHZ- CH=CH (C82 2- and the |iKke.
R' i (CH z) V\AﬁirPe'(ZEF§°‘BE’E@P"|XPBF%?%]}"IIBOI%ﬂ%&?tEéﬁ?H at | east one R’
substituent as deﬁknxd—a{}d\ﬁeanzoﬁﬁralune 2002 - 87 and can be; e.g.)

CH2) 6-) - d the lik
ECHZ%S @(8@#12’% ene%onéﬁk{én al 50_%)3: presenjt'l in eR I(Cle-l)

e.qg., OH2- CHECH- ( GrE¥%-4E~ éﬁZ?@Pm( CH2) Z-; - (CHR2) g- CH=CH (CH2) g- :
(CHZ)4 CH=CH- (82X 4-¢c beny oy ) bekzoy IR amind- R(Sa-d:retahsoljub)— NHCOCH3, whi ch
can be hydrol yzed,Lgxsrdmla R¥nsOpyedif,i onal acid or base hydrolysis in the

final nol ecul 0 be ob exanpl e) Her

addition to aﬁfar&%ﬁg’%ﬁﬂ“éﬁ@ﬁyﬁ FE‘FB‘ﬁ 2{(8385 E 5?%%3%{% X4nd subsequent
oxi dation to the Reowﬁ-lir-éﬁnewmﬁ,s where one R or R is Hand R R' i
particularly m%tezmdexe&:y\ﬂmwbheztdmo@lﬂiﬁowS(-GH):za%pyﬁiky . Preferred
conpounds of the h”éﬁé‘rﬁn Jqn %gﬂ%ﬁ)ﬁﬂe given by the following formulas; R

X- -
(e 8[p-—(2E 7~octadienyloxy)benzoyljamino-2-(5~tetraz~

0lyl)~-6-fluoro~4-oxo-4H-1l-benzopyran,
8{p-(2E~-octenyloxy)benzoyl}amino-2-(5~-tetrazolyl)-
6-methyl-4-oxo-4H~1-benzopyran,
8[p-(2E,7-octadienyloxy)benzoyl]amino-2-(5-tetrazo-
lyl)—6-chloro-4-oxo-4H~1l-benzopyran,
8[p-(2~octynyloxy)benzoyllamino-2-(5-tetrazolyl)-
4—ox6—4H—1—benzopyran. thereof
8[p-(4~chlorobutoxy)benzoylJamino-2-(5-tetrazolyl)-
4-oxo0-4H-1-benzopyran,
8{p-(5-chloropentyloxy)benzoyllamino-2-(5~-tetrazolyl)-
4-0x0-4H-1~-benzopyran,
8[p-(6-chlorohexyloxy)benzoyllamino-2~(5-tetrazolyl)-
4-oxo-4H-1~-benzopyran,
8[p-{6~chlorohexyloxy)benzoyl)amino-2~(5-tetrazolyl)-
4-0x0-4H-1-benzopyran,



--~ C-z COH R 11 June 2002 88 - wherein one Kis 0 and R R', R
and z are deffined above; and particularly preferred are the qugg éﬁﬁ? )@
CH2~ 3 COOHi O~ CH2~ nCOOH s Wierein Xis 0 or Sand nis 1

comQaunds flIf the instant invention can be nade by the procedure outlined
in the foll ow ng Flowhart A-1, 11 June 2002 _ 89 FLOWCRART A-1 R :'
~'~  L(cHreoaR (~ I Il R R X(Cl~ COI? " aCctnycosR (H r .~. ~AL R

"AslIvrrr L-C~~g~ ... ~ xCﬁ; ~' lYa~: A. RYaCC(C ~H?s~R

8[p-(7—chloroheptyloxy)benzoyl]amino—Z—(S—tetrazolyl)-
4-ox0~-4H-1-benzopyran,
8[p-(8-chlorooctyloxy)benzoy1]amino—z—(s—tetrazolyl)—
6-methyl-4-oxo-4H-1-benzopyran,
8[p—(7—chloroheptyloxy)benzoyl]amino-Z-(S—tetrazolyl)—
6-methyl-4-oxo~-4H-1-benzopyran and
8[p-(8-chlorooctyloxy)benzoy1]amino-z—(S-tetrazolyl)—
4-oxo-~-4H-1-henzopyran,
8[p-(3-phenylpropoxy)benzoy1]amino-Z-(S—tetrazolyl)-
4-oxo-4H-1-benzopyran,
8[p—(3-pheny1-2E—propenyloxy)benzoyl]amino-Z-(S—
tetrazolyl)~4—oxo-4H-1-benzopyran,
8[p—(A-phenylbutoxy)benzoyl]amino—Z—(S-tetrazolyl)—
4-oxo0-4H~1-benzopyran,
8[p—(4—pheny1butoxy)benzoy1]amino—Z-(S—tetrazolyl)—
6-methyl-4-oxo-4H-1-benzopyran,
8[p-[Z-(z-naphthy)ethoxy])benzoyljamino-z-(S-
tetrazolyl)-4-oxo-4H-1-benzopyran,
8[p-[Z—(Z-naphthyl)ethoxy])benzoyl]amino—2~(5-
tetrazolyl)-6-methyl-4-oxo-4H-1-benzopyran,
8[p-[3—(3,A-dichlorophenyl)propoxy]benzoyl]amino-z-(5-
tetrazolyl)-4-oxo-4H-1l-benzopyran,
8[p—[3-(3.4-dichloropheny1)propoxy]benzoyl]amino—2-(5-
tetrazolyl)-4-oxo-4H-1-benzopyran,
8[p-[3—(p-chloropheny1)butoxy]benzoyl]amino-Z-(S—
tetrazolyl)-4-oxo-4H~l-benzopyran,
8[p—[3-(p-chlorophenyl)butoxy]benzoyl]amino-6-
methyl—Z—(S—tetrazolyl)-4-oxo—4H—1-benzopyran,
8[p-[3—(p-chlor09peny1)propoxy]benzoyl]amino-ﬁ-
methyl-z-(5-tetrazoly1)—4-oxo-4H—1—benzopyran,
8[pq[a—(z—thienyl)butoxy]benzoyl]amino-z—(5-
tetrazolyl)~&4-oxo-4E-1-benzopyran,



1 (n, Ri C~rCO=Hi IAlL, a CH sCCaH YII 11 June 2002 - 90 As seen in
Flow Chart A-1) Conpound | is the starting substrate in the ip g %?ﬁb
process and is a 1, 2-substituted benzene ring. X can be independen 2O or
S and "PG' represents a hydroxy or thio protect- ' ing group which is
inactive during Step (A) but can be subsequently renoved by, e.g. palladium
on' cazbon catal yst in ethanol under a pressurized Hz at nosphere. Exanples
of "PG' protecting groups Wich_age¢ conventional and knows in the art (See
"Protective Goups in Organic Synthesis" by Theodora W G eens 1981 - Joha
Wley - Chapt er 2, "Protection for the Hydroxyl G oup, Including 1,2- and
1, 3-Di ol s" pp. 8697 (AnthiGmpPobntexy Premzoyi l aminarZ-t(3e Thi ol G oup" pp.
19ﬁ i21%) Rlepreselrtfegtrhmwﬁmhsﬁh -zb-laﬁo-;g;ﬂci%zol@%asil dp£ Lret lfloEybegtzKI,
p- hal obenzy udi chl or rohenz n e like er
protective gr oup gglgjrrg‘al?%%am% Ab§x8 é?olﬁgetn%gﬁ Willed in the art
to carry out the ﬂunétbQ#Vlﬁt scép 4 merbyl cesftry \thegeafipl es of conpounds

useful as | ingthep leﬂ§§.mnﬂamé?m§%ﬁg§o_lzaﬁbugl@%rhguglﬁqr)ef,n@iol| mted to the
enzyl oxy-t hi opheno

foll owi ng: 2- ben ?xg%n heng

2- (benzyl t hi o) phe ory {)"t}’éﬁ $r t hi 0) t hi ophenol )

3- met hoxy- 2- befrAp-BRpbrbtiginampy b oaminandy< h%'élrmlﬁﬂérréf

3- et hyl - 2- ben2y|QﬁfﬂEE&KﬂodeﬁheDZb@ﬁBﬁpyEaﬁEthy|phen0|) 11 June 2002 - 91

2- benzyl oxy- 4-
2- benzyl oxy- 3 g‘?{y naé RT%MZ‘R{; g?/lngé(y Jf%g?'g {’ but yl phenol ,
2- benzyl osy- . 4-t - BAUQFD Té;Ri°'4§' %FX§23. et hyl phenol )

2- benzyl oxy- 5- &#ﬂy@pbﬁhﬁIﬁiﬁnaﬁobmmzmdnneﬁ—&eﬂhyiﬁﬂ-okophnephenoI)

2- benzyl oxy-5-tri g&q% | ek
2- benzyl oxy- 6- net%%??é 4%%3céﬁ% Znggzél? ?(fﬁfy%ef tf t hi ophenol ,

Z-benzyithio-5 mett %ﬁfonyl phenol) and the |ike. Representatlve exanples
of Il useful i8(p-bhéylcimamoyh)anircels (dhtetrdzdlyla-kheaxdng group, e.g.)
hal ogen) |nclud|ngnbiogga rgho or sulfonate, and the like) and Ra is a

Cl-C4 linear o br nch al orilo he es ncl udi ng net hyl)

et hyl , isoprop%/'l( agxéglgﬁquy}o- agé fﬁ%’%ﬁ‘b@”aﬁa Ffere RL and Y are
or defined above, 4ﬂné+bnngonmuanare not limted to: Br-CH2- COOMWe,

Cl- CHZCH2 CH2 COQi2 fbig ty T i rinldaOlR S4kieid2 QO0b bt e i a0ty ThiZ ka2 CH2 COOEL )

Br - CH2CHZCH2CH2 CH Qﬁﬁ&H 2CH3, Br- (CHZ) ZCH( CH3) COOWR)
Br-CHZCH(CH3)CHZCégHEQR%}- %ﬁFCHZCCCNb Br - CH2CH( OCH3) C$2COOCH( CH3) 2,
c1nnamoy1am1no—2-(5 tetrazolyl) -4-0x0~

4H-1-benzopyran,
8-(p~hexyloxycinnamoyl)amino~2-(5-tetrazolyl)-4-oxo-
4H--1-benzopyran,
8-(p-heptyloxycinnamoyl)amino-2-(5-tetrazolyl)-4-oxo-
4H-1-benzopyran,
8-(p-isohexyloxycinnamoyl)amino-2-(5-tetrazolyl)-4
-oxo-~4H-1-benzopyran,
8{p-(2-octynyloxy)cinnamoyl]amino-4~-oxo-4HE-1-
benzopyran-2-carboxylic acid,
8[p-(5-chloropentyloxy)cinnamoyllamino-2-(5-tetraz~
olyl)-4-oxo-4H-1~-benzopyran,
8([p~(6-chlorohexyloxy)cinnamoyl)amino-2-(5-tetraz-
olyl)-4-oxo~4H~-1-benzopyran,



11 June 2002 - 92 Cl - CH2CH( OCH2CH3) CH2COOMe, Br - CH2CH( F) CH2COOwWe)

Cl- CH2CH2COCEt) and the like. In Step (A) the condensation of and Il to
produce |11 takes place in an non-hydroxyl ated polar organic s %Oqg.g.)
acetone) ethyl acetate) nethyl ethyl ketone) di oxaa, THF, diethyl ketone) and
the like) A proton acceptor is also present, e.g. potassium carbonate,

sodi um bi carbonate) pyridine) triethylamne) and the |like. Generally, the
reaction is carried out under an fgiert atonosphere) e.g. dry nitrogen, and
heated at reflux or allowed to sit for an extended period of time at room
tenperature. Workup is conventional. In Step (B) the protecting group)
"PG') is cat alsy(PtmnvlrbGMOEh)mln@nﬁréhttQMQinlm-rle 4mder a pressurized)
hydrogen at nosphesgéhdodiagafégani c sol vent to produce |V) beiag a phenol, or
t hi ophenol . epabl e include, 5% .pd/C dt Li ke. The organic
sol vent shou% Eﬁ er{’é:&ta&gﬂ%é’%f)tw&npegcﬁ tr?%&ﬁﬂ%‘l’fg"r% cgﬁ?rﬂr?ncl udes et hyl
acet ate, ethanol )l febearefdioxantsane) and the like. Step (C) invol ves
reacting IV VWL(miédbglbéﬁdayiﬁdﬂ1noth2(Shﬁﬁi&g&01§1§LﬂWaaCtIOn conditions are
simlar to those gha 1<To Step (A) utilizing an inert organic sol vent
for the reactants an pr o on acceptor. Representative exanples of V
useful in thebT{RrpentEhbenzoyl)aningr2eSrdesrazotyl B érp) 6C00ME,

Br (CH2) ~COOVe, BrhedlafiBoXaad; Br(CH2) gCOOMe, Br (CH2) 10C00Me,

?;EE 313 ii%(ﬁ(é%ﬁé&%i&c%@ ﬁ%%&é@m Br ( CH2) 16CO0CH2CHB)

Br ( CH2) 1~COOC( CHPF §z°§+?’€§%’1scoove) Br ( CHZ) 19CO0Et, Br (C82) 20C0O0MVE,

Br ( CHZ) 2CH( CHB) (p-BeRy LIBG0W)) aBi G- ZDH-EeB) § HTYINST)BMe)
Br - CHZCH3CH( CH3) $6REBPESar;- CH2CH( OCH3) ( CH2) 7COOCH( CH3) 2)

B B S I

Br - CHz- C—(CH2)10§PE£!11n$an@HZ Br - CH2- (CH2) g- CH=CH- COOMe, and the like. In
Step (D), the-dpesteyiveirdye )dresd.a-i(cLedePazAg9QSsDasic hydrolysis, e.g.
NaCOH in NEOFVHZObE€i§ %he diacid VII upon acidification. L Hoa~ ~
C~H~ ) zH HOQJ~I ~

8~(p-nonylbenzoyl)amino-2-(5-tetrazolyl)-1, 4=

benzodioxane;
8-(p~decylbenzoyl)amino-2-(5-tetrazolyl)-1, 4-
benzodioxane;
8~(p-undecylbenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(p-dodecylbenzoyl)amino-2-(5~tetrazolyl)-1, 4-
benzodioxane;
8-~(p-pentyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(m-pentyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4-
benzodioxane;
8~(o-pentyloxybenzoyl)amino-2-(5-tetrazolyl)-1,4-
benzodioxane;
8-(p-butyloxybenzoyl)amino-2-(5~-tetrazolyl)~1, 4~ .

benzodioxane;



9 EH~=O- ~ CtHa ~~| -- ~) + ~) a3ZO-~i~tH~tH H aHzQIzH~zFIJZH CH ) 6 ~ L

~ta~ uvaz .-- ~=0~~i~rH~~x~Js t | ~ a3z~~~HzH ~E | ~ HC~t ), ; 16 oz
aunt ~ ~ 11 June 2002 - 95 ~~~1WCHART C-1 H C A) m%u&b&’f&zq(’i
g~CHECHECHZOO=Et - * | Ph HPh Hz z 1 A2ACC) C4A) + ~) ..-. 3A C B)

CHZCH=CH=COzEt | H ~A CHaCHICHzCOzEt |

- 71 -

8- (p-nonyloxybenzoyl)amino-2~(5-tetrazolyl)-1, 4~

benzodioxane;
8-(p-propoxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(p-hexyloxybenzoyl)amino-2-(5~tetrazolyl)-1,4-
benzodioxane;
8-(p-heptyloxybenzoyl)amino-2-(5-tetrazolyl)~1, 4~
benzodioxane;
8-(p-octyloxybenzoyl)amino-2-(5-tetrazolyl)-1,4-
benzodioxane; .
8~(o-decyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-(p-isopentyloxybenzoyl)amino-2-(5-tetrazolyl)-1,4-
benzodioxane;
8-(p~isohexyloxybenzoyl)amino-2-(5-tetrazolyl)-1l, 4-
benzodioxane;

8-{p~(l-methylbutoxy)benzoyllamino-2-(5-tetrazolyl)~
1,4-benzodioxane;
8- (N-methyl-N-(p-octynyloxy)benzoyl])amino-2-(5-
tetrazolyl)-1,4-benzodioxane;
8-(p-octyloxybenzoyl)amino-1,4-benzodioxane-2-
carboxylic acid and methyl ester thereof;
8-(p-isoheptyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8~(p-isooctyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane;
8-[p-(3,7~dimethyloctyloxy)benzoyllamino-2—-(5~
tetrazolyl)-1,4-benzodioxane;
8-(p-octyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane~7-carboxylic acid,
8-[p-~(2E-octyloxybenzoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane,



~CCHa ) ~ 0~CH3 6A C D) CHzCH2CH2COOH | H=( Cliz) ~ oCOOH 7A 11 June
2002 - 96 Flow Sheet B-1 illustrates the specific synthesis of 7. As seen)
2- benzyl oxyphenol ~) ethyl 4-bronobutyrate 2_ and anhydrous KZt’O@'ﬂerQ@% )

dry acetone are

heated at reflux or stirred for an extended period of tine

at room tenperature) under a nitrogen atnosphere to give product ethyl
4- (2- benzyl oxyphenoxy) butyrate ~, in Step (A). A so~.ution of ~in e.g.)
ethyl acetate is catalytically h)sgr ogenated at room tenperature under e.g.

40 psig of Hz in the presence of

5% Pd/ C catal yst to yield ethyl

4- (2- hydr oxyphenoxy) butyrate 4_ in Step (B). Step (C) conprises reacting
_4 and net hyl 8 gp-rnredeteianodenzoy W ddi qelag s ter eaidl9nat e, 40 acetone as
in Step (A to anteq'h%d& §%‘§%nomet hyl ester ~. In Step (D), the diester ~is

de-esterified b
di acid Z, uporB

NaOH in MeO/ H20 to yield the final product,
SFPWOXM)W%WP‘?H&Sﬁ%@Y%- synt hesi s of

t he sul fur anal ogq, (ALbZnﬁsdi?chan'Ehl s anal ogous procedure uses substantially

t he same ste%
above Fl ow She

M’gﬂ"ﬁ?'é*’rep 1§0_§t iSdl gg?gfy ous fromthe

Sult acenent oun and ~ with

ot her substitut ec]r é‘n eRFR4ISEMut ec~ hal 0 al kyI esters, kaovvn in the art
and descri becB#[@r—e{QE)—nammst]}m)bahz%ﬂl)amapl-ﬁe(eﬂmmtra&ow.'ahd ~ with ot her
bronpest ers) avail abh@né% nélt and al so described above will yield all

of the corrpo:glis
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rPetRRLH ‘(ggp‘é‘b'fﬁiﬁﬂ'r?&’ FBW&Q&"‘EJWT% Srocess incl ude:

- (20- Car boxyéetoawm@)-[lhéﬂbm@mne, aci d;

YL@ PAdREM 1Y mwlblawﬁbczeg-tienazolyn-

18- Car boxy ec enouy) butyric acid;
17- Car lég;(:y égfg %%ﬁ)é%% henoxy) butyrl c aci d
| b- Car ?h

15- Car boxypem&p&mﬂheﬂh@henoxy) butyric acid;

-5 BTSSR A M B

(

(

(

(

(

(

(

( 12- Car boxy#&oeReha
E 11- Car Begyucm%mnyphﬂlxmﬂzbyﬂyanmm-ds-tetrazolyl)-
(

(

(

(

(

(

(

(

eV PEYIHhRNEAYE ?9111@—?&(,(|5dtetrazolyl)_

Y1 egteg thereof

10- Car boxy4l e&_yg )butyrl c acid;

&//T 7 BH % gmlgg?-t?-ﬁ-tetrazolyl)-

7- Car boxyhhp@-gﬂa)ap)iph:em(,y) but yr| c acid;

-@9(:)&9 PESRY DLW Emﬁ%Q’—(S—tﬁtrazolyl)-

; ?Xg’(%henyl t hi o butyric aci
cfé&? eh‘enyl thi o)butyric acid;

8- Car éowrgﬁméymk%rmwrwa@hn@-)MSy-ftﬁéramw1 )-
7- Car boxyhgpiraaesut exanerhenyl t hi o) butyric aci d;

8-[p-(2E,7-octadienyloxy)benzoyl)amino-2-(5-tetrazo-

1yl)~1,4~benzodioxane,

8-[p~(2E-pentenyloxy)benzoyl)amino-2~(5~-tetrazo-

1lyl)-1,4~-benzodioxane,

8-[p-(2E~-butenyloxy)benzoyl)amino-2-(5-tetrazo-

lyl)-1, 4-benzodioxane,

8-[p~(3E-octenyloxy)benzoyl)amino~2-(5-tetrazo- .

1lyl)-1,4~-benzodioxane,



16- Car boxyhexadecyl oxy) phenyl t hi o) butyri c aci d;
15- Car boaypent adecyl oary) phenyl t hi o) butyric aC|d
14- Car boxyt et radecyl oxy) phenyl t hi 0) butyri c aci d;
13- Car boxytri decyl oxy) phenyl t hi o) butyric aci d; 11 June 2002
12- Car boxydodecyl ogy) phenyl t hi 0) but yri c aci d;

| 1- Car boxyundecyl osry) phenyl t hi o) but yric aC|d

10- Car boxydecyl oxy) phenyl thim) but yri c aci d;

9- Car boxynony! oxy) phenyl t hi o) butyric aci d;

8- Car boxyoct yl oxy) phenyl t hi o) butyric acid;

7- Car box Bt (1-SFRBHA T A 1AnBPIE) i Ro-2i (A tet razo-

6- Carboxyhexy#x»qm|nheaﬁzédﬁdihhutyrlc aci d;

15 oM R - o-secase

18- Car boxyoct¥&ksdy oHo¥aRe)dd yri ¢ aci d;

17- Car boaynﬁmw&uhahe@meuim)sarmﬁoam-ds tetrazo-
16- Car boxyh @gggéy)butyrlc aci d;

5- Car boxy adec 1|o butyric acid;
piodies i LA ﬁweﬁsx JapAs-2c (Aot erazoty)-
3- Carbogytrldbmphzbduwphﬁnoxy)butyrlc aci d;
12- Car bexpglodeGekihi fBiyyﬂlﬁ§¥%P¥§ﬁQﬂdllaﬁ'genzod1oxane—2-
1- Carboxyunde | t D, 0) grlc cid
0- Car boxydet®A %’ﬁ’ h%n‘cﬁi| u'P?Y Y. £st§r thereof and
Car boxﬁﬂbmw&-hmopptmobo;:ybbeymrlmmo-z (5-tetrazolyl)-
CarboxyoctydaJyegiggfggaagIﬁutyric acid;

(
I
I
1
(
I
1
9-
8-
7- Car boxyh €nox id:

Car boxyh C4acrd, . 4-ben—
6- ¥ §£ q%#yg ﬁgh S gg gétrazolyl) 1,4-b
2
1
18
I
1
1

N 1

N 1

0- Car boxyei 24 @¢KaRe o) phenyl t h| o) but yric acid;

9- Car bosym@ewthﬁ@:ﬁwmyhﬁfn@&uwteﬁrﬁd i1)-1, 4-ben-
Car boxyoc L& hi o) phenyl thio)butyric aci

7- Carboxyheptagec¥ t hi o) phenyl t but¥r|c acid;
6- Car bo&y b#ﬂhﬁq&ﬁgwwm%ﬁy eeragqlyl)-1i4-beme 2002

(15- Car boxmﬁbadaeydﬁdql 0) phenyi t hi o) butyric acid;

4-Carb t
13- Car bosy Iﬁt Q?M‘I ‘%??2% thlrn%-%)l]?;r?{%{gaﬁglﬂ) -1,4-ben-~

12- Carboxyd&@ Pﬂ?o)phenylthlo)butyrlc aci d;
11- Carbo&wﬁpﬁﬂéeyhlhrqbqﬂyinyybbnn@dylﬂymnnOéﬂﬁ«ﬁ-tetrazolyl)-

1,4~benzodioxane,
8-[p-(5-chloropentyloxy)benzoyl]amino-2-(5-tet-
razolyl)-1,4-benzodioxane,
8-[p-(4-chlorobutoxy)benzoyl]lamino-2-(5-tetrazolyl)~
1,4-benzodioxane,
8~[p-(7-chloroheptyloxy)benzoyl)amino-2-(5-tetra-
z0lyl)-1l,4~benzodioxane,
8~[p-(8~-chlorooctyloxy)benzoyl]amino-2~(5-tetra-
zolyl)-1,4-benzodioxane,
8-[p~(9-chlorononyloxy)benzoyl]amino=2-(5-tetra-
zolyl)-1,4-benzodioxane and

NI\)I\)I\)NI\)N NNNNANNNANNNNNNNI\JNNNNNNN
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10- Car boxydecyl t hi 0) phenyl t hi o) butyric aci d;

9- Car boxynonyl t hi o) phenyi t hi o) butyric acid;

8- Car boxyoct yl t hi 0) phenyl t hi o) butyric acid;

7- Car boxyhept yl t hi 0) phenyl t hi o) butyric aci d;

6- Car boxyhexyl t hi o) phenyl t hi o) butyri c acid;

16- Car boxyheaadecyl oxy) phenoay) pr opi oni ¢ aci d;

15- Car boxyi sohexadecyl oxy) pfignoxy) butyric acid,

14- Car boxyt et r adecyl ouy) phenoxy) but yri c aci d;

13- Car boxytri decyl oxy) phenoxy) val eri c aci d;

12- Car béxyde(lecytamppphybomy)beakzeyl tamiriod2-(5~tetra-
i | - Carboxyi §8ﬂ°99—th0xﬂéﬂtf‘d1%§)ﬁ¥ﬁiﬁéd:%o§9wc acid and
11- Car bosyund | oX %ghenox val eri c aci
10-Carboxyd%%€h % BENS eric acid;

9- CarbogyEpﬁh&xy@pﬁpmehhyAQbaﬂzeyl&ammna}Z-(s—tetra-

9- Carboxynqui jﬁl)@hﬁ@&ﬁ*ﬁ@&ﬁﬁ@lc aci d;

R

7- Car boxyheqnlwldxgt)f&hb@mo,d)lenanehl c acid;
6- Car bogyhex xiaﬁef;@wt@&?%@m&zﬁqlaﬁm-z-(5-tetra-

5- Car boxyi }OQ'S& ogy%eq%%r&%%gnantty c acid

12- Car box hI o enox
11- Car b%x@lmféwcyﬁﬂ w@%&yr&
10- CarboxydﬁdyﬂbhlO@{ﬂkﬂh@ﬂﬁbﬁ@ﬁéJQuﬁmld

ggqquadpam1no-z -(5-tetra-

1

| 1- CarboxyGW&gé HQFP proplonlc aC|d

11- ggrgbﬂyuﬁgepyfnz%%gﬂﬁzﬂyk?i;;ﬁdmyﬂgamtnauﬁ415-tetra-
11- Carboxyyp4geyli enzod b

12-Ca byt

11 Car Eﬁg;ﬁ}/’ gﬁ Slf}rﬁ I 32}) 3#§$€ac rgetra-
|

9-

1

1

O Car bozy@e&yr)ﬂkw-ﬂv}wnyﬂimmaﬁal eric acid;

Car baorpanylexapal @:& lbhh@t)ﬂb’ﬂiy‘%hﬁofﬂaﬁnmo—Z-(S-—tetra—

2- Carboxyg gnyqu RO gﬁghéhlo val eric aci d;

1- Car boxyde oxyﬁphen dl eric acid;

10- Car BokPdé yplésazolpﬁeayprm Ybepzoxklamino-2-(5-tetra-

izcg;boxy”gﬂ¥?1f“lnmaheﬂybdfuxanaapr0|c aci d;
11- Car %8?%%’%2@4"3*%}‘8%%4'{%%@%8%18% 22—33 etrazolyl)-

11- Car boxylnfeRsh xBn?nathylphenylthlo)enanthlc aci d;
11- CarBexpuﬂmkmgﬂtwayheﬂyl&ndﬁnophbeyt¢yﬂamﬁanam$¢B4tam&ad;

phenyl thi o) butyric acid;

11 June 2002

aceti1c acid; 11 June 2002 - 100

12- Car boxydg @nanthlc aci d; 11 June 2002 - 101

O Car 3"1%&331%%@;& fﬁgﬁ%ﬁ%ﬁ?e LN ST
9- Carboxynzw%&l)cﬁyﬁ-hemtgdqﬂmanexy)butyrlc aci d;

12- Ca t -
| r BOYY. g%gtggmn@u)) Lop&idraRNRVINS !étﬁaz%ﬁy‘i) 1,4
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- (
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-(
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- (i
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-<
-(
-<
- (
- (
-(
- (
- (
(
E
- (9- Car bogy, t [T _
-(12- Garg%£3ﬁ3%% p ég§keﬁ ﬂﬁ? gnlc 612 és tetra
-( §$§
- (
- (
- (
-(
- (
- (
- (
-(
- (
- (
- (
-<
- (
- (
- (
-(
- (
E
-(I2- C‘arbogyb

lode 1%%§¥;6 nmet hyl phenoxy) butyric acid

8-[p-(2-phenylethoxy)benzoyl')amino~2-(5-tetrazolyl)
l,4-benzodioxane,

8-[p-4-phenylbutoxy)benzoyl]amino-2~(5-tetrazolyl)-
1,4-benzodioxane,



1- Car boxyundecyl t hi 0) - 3- (et hyl t hi o) phenoxy) val eri ¢ aci d;
1- Car boxyundecyl t hi o) - 3- (et hyl sul fonyl) phenoxy)butyrjg Gﬁé
1- Car baxyundecyl oxy) - 4- (net hyl sul f onyl ) phenoxy) butyric aci
2- Car boxydodecyl oxy) 5- et hyl - phenoxy) butyri ¢ aci d;
1- Carboxyundecyloxy)4 phenyl phenoxy) butyri c aci d;
0- Car boxydecyl oxy) - 3, 5- dlnethylphenoxy)butyrlc aC|d
- Car boxynonyl oxy) - 4- qudTJ phenoxy) butyri c aci d;
2- Car boxydodecyl oxy) - 5- (trlfluoronethyl)phenoxy)butyrlc aci d;

2- Car bgx | Qﬁﬁﬁhb 2

1- Car nggﬂpgﬁq& BEPR 53'2_[)’141;51%9? ﬁeno % yr“?cfa Sd&-etra—

1- Car boxy FRIgEYrEhfo EQFQ§1833 thylphenoxy)butyrlc aci d;

2- Car béxypHie ok r dp{etiyie p hgb @ Jbenpbphdagyirus+2yK 56 aci d; 11

0(22-(302 e z()g:g 53.61{ DL HE Eyt 4Ry ang- ( et hél am no)phenoxy) butyric
non oni c CI

Z- Car bB3 2@@{(%6 &%&Xﬁ%g '@R@IO]%?%PB YNo-2-48rd:

-(10- Carboxydﬁuy%zoiy}phbr@dhahzo@idkanﬂ:ho$Ybutyr|c aci d;

2- <9- Car bggymomyima %nbeﬁﬁdanm Ln@yﬂﬁ@’éﬁﬁ!&&’ij&nﬁﬁ'—@-—
I 1- Carboxyu | ox 9;& but - 2- énoi c acid

9- Car boxyno '18 §?ﬁ Bt BEei d;

- (

(

R

- ( 11- Car b8xkp-X brackyy Lorihery3 0By ) henaeyl) pbing+3-o Satietir azx—
-(11- Carboxyqngquu Z-@gﬁxmnbkaﬁ@noxy)butyrlc aci d;
-(

-(

-(

- (i

-(

- (

NAAA/-\AA/—\/-\/-\A/—\/-\
—NORPRTRRPORRPRERR TR

13- Car bgx X rlc aci d;
11- Carng%%%ﬁbcgloé ﬁ% F§S$¥%%§M?§H$§$T%)§% §rra-
11- Car boxy R#dad %ﬁ%ﬁ@ﬂgﬁﬁﬁ¢ﬂyl)butyrlc aci d:

il-Car b@xwm@epbsaﬂadym@ )):phmmmym-cs-a&aﬂhzolyl )-

NI\)I\)I\JNI\)I\)I\JN IAI\JND.CD I\JNI\)I\)I\JNI\)I\)I\JNI\)I\)

11- Carboxyqueggh { @noxy)butyrlc aci d;
11- Car box 8/ g en Isulf|n¥ gbutyrlc aci d;
-(p-octa oylbenz y1)amino-2-(5~-tetrazolyl)-1, 4-ben-
zodioxane

8~[p-(3~-phenylthiopropoxy)benzoyl]amino-2-(5-tetra-
zolyl)-1,4-benzodioxane,
8~[p-(3~phenoxypropoxy)benzoyl]amino-2-(5-tetrazolyl)-
1,4-benzodioxane,
8-{p~(2-phenylthioethoxy)benzoyl!')amino~-2-(5-tetra-
z0lyl)-1, 4~benzodioxane and
8-[p-(2-phenoxyethoxy)benzoyl')amino-2-(5-tetrazolyl)-
1, 4~-benzodioxane
8-[{p-[2-(3-thienyl)ethoxy]benzoyllamino-2-(5-tetra-
zolyl)-1,4-~-benzodioxane and
8-[p-[4-(2-thienyl)butoxylbenzoyl')amino-2-(5-tetra~
zolyl)-1,4~benodioxane
8-[p-(5-azidopenyloxy)benozyl]amino-2~(5-tetrazolyl)-
1,4-benzodioxane,
8-[p-(5-dimethylaminopentyloxy)benzoyllamino-2-(5-
tetrazolyl)-1,4-benzodioxane,



4- (2- (11- Car boxyundecyl sul fonyl) phenyl sul fonyl ) butyric acid; and the Iike.

Al so i ncluded as a 5a-reductase inhibitor

in this invention is an agent f

or the treatnent of patterned bal dness in conbination with m nbkishd 2002 of

the follow ng fornula: 11 June 2002 - 103 R i ' X~ ( CH yD'_.., R; A
' 2 01-~-C ~~zE Re R'" wherein Ais an 1, 2-disubstituted aromatic ring

selected from (a) benzene, 1,2-disubstitvted naphthal ene; (b) 5-

het eroaromatic ring) containing-13¢ N atons, 1 S or 0 atom or

t her eof ;

S03<0H), S02NH2) - SS020Na, PH(O;<OH) P(0)(OH)2; Xis 0) S. SO

H C~-C4 al ky®y[phémnitaobutpxy

henzey1pméngt2- (Jaiterrazd il dey | |

carboxy) cyano) Q;£bedAcoai¥xand,; C4 al kyithio) Cl-C4 aIkyISU|f|

June 2002 -

Igé[p-(2-azidoethoxy)benzoyl]amino-Z—(S—tetrazolyl)-

1,4~benzodioxane,
8-[p-(4~azidobutoxy)benzoylJamino-2-(5-tetrazolyl)-
1,4~benzodioxane,
8~[p~(2-~octenoylamino)benzoyl® Yamino-2-(5-tetrazolyl)-
1, 4-benzodioxane,
8-(p-pentyloxy-m-methoxybenzoyl )amino-2-(5-tetra-
zolyl)-1, 4~-benzodioxane,
8-[p—(ZE—octenvloxy)—m-chlorobenzoy]am1no-2-(5-tetra—
zolyl)-1,4-benzodioxane
8—(2-naphthy1carbonyl)amino-z—(S-tetrazolyi)-1,4—
benzodioxane,
8-(p-pentylcinnamoyl)amino-2~(S-tetrazolyl)~1, 4~
benzodioxane,
8-(p-pentylcinnamoyl )amino-1, 4~-benzodioxane-2-
carboxylic acid and methyl ester thereof,
8-(p-heptylcinnamoyl)amino~2~(5-tetrazolyl)-1,4~
benzodioxane,
8-[N-methyl-[N-(pentylcinnamoyl)]amino]-2-(5-tetra
zolyl)-1,4-benzodioxane,
5-(p-pentylcinnamoyl)amino~2~(5-tetrazolyl)-~7~chloro-
1,4~-benzodioxane,
8~(p-pentylcinnamoyl )amino-~-2~(5-tetrazolyl)-6-chloro-
1,4-benzodioxane,
8-(p-ethylcinnamoyl)amino-2-(5-tetrazolyl)-1, 4-ben-
zodioxane,
8-(p-propylcinnamoyl)amino-~-2-(5-tetrazolyl)~1, 4~ben-
zodioxane,
8-(p-butylcinnamoyl)amino-2-(5-tetrazolyl)-1, 4-ben-
zodioxane,

6 nenber ed
conbi nati on

D and E are independently -COOH) -CONH2) CONHRb, CO0Ab, S020H)

or S02; Ris
hyd roxy ,
nyl, 11



Cl-C~, alkylsulfonyl, vitro) amno) Cl-C-, nono or di-alkylamno; R and R’
are independently H, halo) CL-C44 al kyl or Cl-C4 al koxy) aninqﬂcﬁ{egﬁﬁ
rahere CHR or CHR" in the fornula becone -CsQ . Ra is H) n ?kyl;
Ro is Ad-C12 al kyl) phenyl or phenyl Cl1-C4 alkyl; y is I-6; z is 6-Z0; and
wherein R t (CHy and R'" s (CH)Z can independently represent substituted
or unsubstituted al kyl radicals or aikenyl radicals containing at |east one
al kene bond; and pharnaceuticalty’7acceptabl e salts and esters thereof . The
conpounds of the instant invention are inhibitors of the human

t est ost erone- Sa-(e f S he instant
i nvention are%%ééaggﬁégignyﬁg?%%%@gﬁﬁg55??ﬁgﬁggggggﬂﬁ?éﬁgéqy "t he
description of thé$heAACH1PRENG | | Owing terns ate used which are hereby

defined: 11 8lYpep@DHAcinnamdyl ranimet-erablyetd aeol Pl )angdpamti cul arly
preferred is O. "ggﬂfg%éﬂ kyl"' includes |linear or branched species) e.g.

Sec-bulyl) - Batproctilciansuhyl Bnipo- b kSFRREAZOA kYL L LrheBot2 carl ons
i ncl udi ng n-octyl zodiciael,) n- dodecyl .
8~ (p-pentylcinnamoyl)amino-2-(5-tetrazolyl)-1, 4-ben-
zodioxane-5-carboxylic acid and methyl ester
thereof,
5-(p~-pentylcinnamoyl)amino-2-(5-tetrazolyl)-1, 4~ben-
zodioxane-8-carboxylic acid and methyl ester
thereof,
8-(p-hexylcinnamoyl)amino-2-(5-tetrazolyl)-1, 4~ben-
zodioxane,
8-(p-nonylcinnamoyl)amino-2-(5-tetrazolyl)-1, 4-ben-
zodioxane,
8-(p-pentylcinnamoyl)amino-2-(5-tetrazolyl)-1, 4~ben~
zodioxane-6-carboxylic acid and methyl ester
thereof,
5-(p-pentylcinnamoyl)amino-2-(5-tetrazolyl)-1, 4-ben-
zodioxane-7-carboxylic acid and methyl ester
thereof,
8-(p-octylcinnamoyl)amino-2-(5~tetrazolyl)-1, 4~ben-
zodioxane,
8-(p-decylcinnamoyl)amino-2-(5-tetrazolyl)-1, 4-ben-
zodioxane,
8-P-isopropylcinnamoyl)amino-2-(5-tetrazolyl)-1, 4-
benzodioxane,
8-(p-isobutylcinnamoyl)amino-2-(5-tetrazolyl)~1, 4~
benzodioxane,
8-(p~isopentylcinnamoyl)amino-2-(5-tetrazolyl)-l, 4-
benzodioxane,



"Phenyl Cl1-C4 al kyl" includes benzyl, 2-phenethyl and the like. "Cl1-C4

al koxy" includes |inear or branched species) e.g.) nethoxy, ethoxy,

n- propoxy) i sopropoxy, n-butoxy) isobutoxy) sec-butoxy) t-butofyJutieiaoer

i ncludes fluoro, chloro, brono or iodo. By the term "heteroaromatic ring"
as used herein is nmeant a 5-6 nenbered ring) containing 1-2 N-atons, 1 S or
0 atom or conbination thereof) and includes: pyridine) thiophene, furan,

i mdazole, 1,3-thiazole, 1,3-oxazole, 1,2,3-thiadiazole) and the like. The
limtation here being that the=17®-i substitution occurs on only ring
carbons of the heteroaromatic ring. Preferred heteroaromatic rings are

pyridine, furgan.a { opl ﬁé%ﬁ herpd sl henyl
substituted b@qgngggﬁy%%ﬁg@gﬁy&i- aqy{%?%ﬁgﬁq %altl?lgg%(%_gl o) and the
li ke) as definedlafiohenzqdio®a8Rnt ative exanpl es include o, m, p-nethoxy
phenyl ; 2, 4- d-(pt-penyphcdvpethlciimampyld)enbnoybhEayket r 3z &k yxet hoxyphenyl ;
2, 4-di chl or ophenyl ;. Radssui@s4aB 4d phenyl, o-fluorophenyl) and the |ike.
11 June 2002 - ,106 " I—_JE\I oal kxi ) iricl U(Jez Cl-4 al kigé defi ned above)
subst it ued wifr1PoRERBYL GieRAnoRL) 4BInos 2L PrietFarady e )atPY I cudes:
trifluoromethyl, 1242befiziidioxsne hyl and the like. "C-C4 al kyl thio" includes
a-C4 al kyl, gdebL @gt?wxnﬁm;]j labhti B Y. divalent thio
(-S) groupi ngQ?le u 4 %%g met hylt h)i 0)1 gt hyfﬁ%,rh?gg%%gﬁﬁt hi o,

n-butyi t hi o, and’TREPYEFEERE 2 ca al kyl sul finyl" includes CL-C4 al kyl,
defi ned abovér-(stbentnlexydinnanoydd aminet2-offe-tesegeolpl i iéncl udi ng;

met hyl sul finyl) pédpddaivxbnBy!; isopropylsulfinyl, and the |like. "Cl-C4

al kyl sul fonyk" i1 1 finaed uhstituted Wth at

| east one suFf 6?1 éﬁﬁ'gﬁﬁalwﬁﬁﬁﬁ‘gu%S@r‘%%?%?%@r%fr et hyl sul fonyl ,
i sopropyl sul f ony?enZRdd@EIN&uy| f onyl, and the |ike. "Cl-C4 nono or dial kyl
am no" i ncl u8eép-cpnapoxys ihsindyl)en i+ - (Braer ago1¥l ClI-,@4-al kyl groups as
defined herei nahgug diiBELHQ,i ng: net hyl am no, ethyl am no, n-butyl anm no,
t-butyl am no &ljrreﬁ? | 'am no, diet hxl am no, net hé}_t_ but yl am no) and the
like. The R §F ‘;J"’&P%’Fbﬂ‘b%mqyrjr)taﬂé petrzetrd esraretek odndmatic ring can be
present initial Ibenzodibeape ocess, e.g. phenyl, nethyl) metho$y) cyano

car bonet hoxyg_@ﬂjg&ggggfg%ﬂggmggiggﬁﬂ&ﬂ@_ﬂﬁﬂé 19-Ri yrophenol 1 in
y

Fl ow Chart A) or, ad conventional reacti'on, e.g. ehloro, as by
chlorination, viR§P§°83°FRGwation, or created froma starting or added
functional dé-oip-hexydenydimanoyl)dinante-(3008trazdlyl)ednyerting a | ater
added vitro grogenked@sxaie N0 group by catal ytic reduction, then alkylating

to a nmono or, dialkylam ne.. An_am po group .cap_be subjected to diazotization
to a hydr oxys'gdl’c?tlﬂ]#!tﬁg? °15’§'ﬁm821$%ﬂq’cﬂf\; @y%@ﬁﬁﬂﬂfﬁ";aﬁ'?@ a net hoxy
group. Similarl PEPgOA{OFAR8s group can be converted to a thiol by the

anal ogous pr&aagdisepentrrxyied dnamoyl ) digo-CheSrtetrazoppl pIBG~3984 (1966) by
Newnan and Kar n@gn,8ffloganed 9- Chem ~,,) pp 410 <19b6) by Kwart, H and
Evans) E. S. _The resulti thiol can be alkylated to al kylthio, which can be
oxi di zed to qﬂ@‘&ﬁ??@@b&%’é’i%@“@‘ﬁw m&@"ﬁ?"ggﬂ’f%’fé?ob?%{'e]rw“e'd substituents
are H d-C4 al bgh¥odiex@heal koxy and phenyl. These reactions and sequences
are convent |30J‘[?L(g_nméml%ﬁ:pﬁygciﬂnﬂoyugﬁim_ #S+bPr a,iglsl_l led in the

art to nodify Ee bﬁnzer!@ ring to arrive at an radi ca scl osed herein.
By the term "ph r FER B 8FFZ@?CC€pt ab7.e salts and esters thereof"” is
meant, sal t $~4petischertylorychenarinl Jgminps2+(P-ttesrazobyl il éeul e whi ch can
be used as part pehzéddiodamenn drug delivery systemand include the salts:

sodi unm) pot assi u cal.cl um .ammoni .substjidyted a i ym, quaternar
anmmoni um aﬁa'%B"s'?%?%%yétoﬁg}:1%%%%9)’,1%%5?@?%?{95,[—%8&9?% 'édé‘t‘ ate) /
phenpr opi onat e, bemzediaXanganovat e) and esters which serve as "prodrug"
formul ati ons which will hydrolyze in the body at physiol ogical pH-s to

regenerate the acid, including pival oylates, e.g. pivoxetil and pivoxil,
and Kanebo esters) and the |iKke.




11 June 2002 - ZO8 R (CHYVyY, where y is 1-6, preferably 3) can contain at
Least one R substituent as defined above) and can be al kyl, g b@?Z;
-CH2-CH2; -CHI -CH2-CH2) -CH -CH CHz; -CH2-CH -CH2-CH CHz; OCH3
- CH2- CH CH2; OCH2CH3 and the like. An al kene bond can also be present in R
1 (CHy-, e.g.) -CH2-CH=CH; - CH2- CH=CH CH2; -CHZ-CHZ-CH=CH, -(CH2)g - CH=CH,
and the like. R" i (CHz) where z is 6-20, preferably 8-14, can contain at
Least oae R' substituent as definel® above) and can be al kyl; e.g.
-(CH2) b- CCH2) 20; -(CHZ)9-CH CHg -CH2-Cg-(Cgz)9-; _(CH2)5-CH(CHZ)4-; F

2. oo o IR S )
( CH2) 4- CH=CH- ( CHZ) zelyknd .trbentedioxanglagdne 2002 - 109 Preferred is
where one R~ 0B-Rp-iSokédéxir=2 Fphdidiilh aHhnéy V) diigb-eLtsd is Were both
(C8)y and (CH) ~ ar é%é%%} 1R§ﬁr§5§ptathée gonpounds of the instant
i nvention within th® g @e éra nF@F fa%r e gi ven by the foll ow ng)
structures; R 8k[p-¢2E>eqt@Hyy xR dnnamoyl jampiyo-2E (Pi-tetrazolyl)-
1,4-benzodioxane,
8-[p-(2-propenyloxy)cinnamoyljamino-2-(5-tetrazolyl)-
1.4~benzodioxane,
8-[p-(3-butenyloxy)cinnamoyl]jamino-2-(5~tetrazolyl)-
! 1,4-benzodioxane,
8-[p-(3Z-hexenyloxy)cinnamoyl]amino-~2-(5-tetrazolyl)
1,4-benzodioxane,
8-[p-2Z-pentenyloxycinnamoyl)amino~-2-(5-tetrazolyl)-
1,4-benzodioxane,
' 8-{p-(2E-nonenyloxy)cinnamoyl]amino-2-(5~-tetrazolyl)-
1,4-benzodioxane,
8-[p~(3E-heptenyloxy)cinnamoyljamino-2-(5-tetrazolyl)-
1,4~benzodioxane,
8-(p-(2E-heptenyloxy)cinnamoyl]Jamino-2-(5-tetrazolyl)-
! 1,4-benzodioxane,
8~[p-(2E-hexenyloxy)cinnamoyl]amino-2-(5~tetrazolyl)-
1,4-benzodioxane,
8~[p~-(2E-pentenyloxy)cinnamoylJamino-2-(5~tetrazolyl)
1,4-benzodioxane,
» 8-[p-(4-pentenyloxy)cinnamoyllamino-2~(5-tetrazolyl)
1,4-benzodioxane,
8-[p~(2E-butenyloxy)cinnamoyllamino-2-(5-tetrazolyl)-
1,4-benzodioxane and
8-[p-(2E-decenyloxy)cinnamoyl]amino-2-(5-tetrazolyl)-
1,4-benzodioxane
8-[p-(2-octynyloxy)cinnamoyl]amino-2-(5-tetrazolyl)-
1,4~-benzodioxane and



R R I ~~X(CFi~yDROii N~T-C(CO~2EHR R a~ .X ~

~1-CG ( CH zEHR. 11 June 2002(- 110 R s.X-(Cl~yD %~2HI Yg ?~E 9 8—
( CH zEHIiI R Particularly preferred are the foZ7. ow ng coﬁgg 20 .-~
CFA'y COOH R xwo-Ci ~ Z 000Hp R* R X-( CH y COOHR ~ | H "' i~~ |~z
1f(O~z OR" OR --( CH y COHRI| HC~ii~z SS03Na OR"

- 80 -

8-[p—(2—pentynyloxy)cinnamoyl]amino—Z-(S—tetrazolyl)—
1,4-benzodioxane,

8-(p—pentylthiocinnamoy1)amino—Z—(S—tetrazolyl)—1,4-
benzodioxane,

8—(m-penty1thiocinnamoy1)amino-Z-(5—tetrazoly1)-1,4—
benzodioxane and

8-(o-pentylthiocinnamoy1)amino—Z—(5~tetrazolyl)-1,4-
benzodioxane,

8—[p—(6-chlorohexyloxy)cinnamoyl]amino—Z—(S—tetra-
zolyl)l,4~-benzodioxane,

8-[p—(4-chlorobutoxy)cinnamoyl]amino—2-(5-tetrazolyl)-

1,4-benzodioxane,
8-[9-(5-chloropentyloxy)cinnamoyl]amino—z-(s-tetra-
zolyl)-1,4-benzodioxane and
8-[p—(7—chloroheptyloxy)cinnamoyl')amino-Z-(S-tetra-
zolyl)-1,4-benzodioxane
8-(p—isopentyloxymethyl-cinnamoyl)amino—Z-(S-tetra-
zolyl)-1,4~-benzodioxane,
8—(p-cyclohexy1cinnamoy1)amino-z—(s-tetrazolyl)—1,4—
benzodioxane,
8-(p—cyc1ohexy1methoxycinnamoy1)amino—Z-(S—tetra—
zolyl)-1,4-benzodioxane,
8-[p—(4~cyclohexylbutoxy)cinnamoyl')amino—2~(5—tetra-
zolyl)-1,4-benzodioxane and
8~[p-(Z—cyclohexylethoxy)cinnamoyl]amino-Z-(5-tetra—
zolyl)-1, 4-benzodioxane,
8-(p-phenylmethylcinnamoyl)amino—Z-(S-tetrazolyl)-
1, 4-benzodioxane,
8-(p-pheny1metho;ycinnamoyl)amino-z-(s—tetrazolyl)—
1,4~benzodioxane,

8-[pr(2-phenylethoxy)cinnamoyl]amino-Z—(S—tetrazolyl)-

1,4~-benzodioxane,



11 June 2002 - ill R X--( CH y COONRI H i -~ iHZ sBHRn R X—-( CH)

y CONH2 Rl1 H_ .G CH z COONIlI OR' where Xis 0 or Sand R, R-, R-—~
and z are as deffined above. Preferred conmpounds Wthin this dif ke 2005
X--~ CH2~ 3CppH R ~i H~-"C CH2~ nCOOH , O 11 June 2002 - 112 X-~ CH2)
3COOHR ~ | x"" jI""~ CHz) nSO3H O X- - ~ CHz) 3COCH R | H~--~CHZ) nSSO3Na |,

X-( CH2) 3C00H R\ |
- 81 -

8-[p-(4-phenylbutoxy)cinnamoyllamino-2-(5-tetrazolyl)-
1,4~benzodioxane,
8-[p-(5-phenylpentyloxy)cinnamoyl]amino-2-(5-tetra-
zolyl)-1,4~-benzodioxane and
8-[p-(3-phenylpropoxy)cinnamoyllamino-2-(5-tetra-
zolyl)-1,4-benzodioxane,
8-[p-(6—~acetyloxyhexyloxy)cinnamoylJamino-2-(5-tetra-
zolyl)-1,4-benzodioxane,
8-[p~[2-(Z-thienyl)ethoxy)-cinnamoyl]-amino-2-(5-
tetrazolyl)-1, 4-benzodioxane,
8-(m, p-dimethoxycinnamoyl )amino-2- (5—tetrazoly1) 1,4~
benzodioxane,
8-(m-methoxy-p-pentyloxycinnamoyl amino-2-(5-tetra-
zolyl)-1,4-benzodioxane and
8-(p-pentyloxy-m-chlorocinnamoyl)amino-2-(5-tetra-
zolyl)-1,4-benzodioxane
8-[3-(5-indanyl)acryloyl]amino-2-(5-tetrazolyl)-1, 4~
benzodioxane,
N-(2-hexadecenoyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane,
8-(p-pentylphenylacetyl)amino-2-(5-tetrazolyl)-1, 4~
benzodioxane and _
8-[3-(p-pentylphenyl)propionyl]amino-2-(5-tetrazolyl)-
1,4~-benzodioxane
8-(p-hexylphenylpropioloyl)amino-2-(5-tetrazolyl)-1, 4-
benzodioxane,
8-[5-(p-propoxyphenyl)penta-2E, 4E-dienoyljamino-2-
(5-tetrazolyl)-1,4-benzodioxane and
8-{5-(p-butylphenyl)penta-2E, 4E-dienoyl]amino-2-(5-
tetrazolyl)-l,4-benzodioxane,
8-(p~pentylcinnamoyl)amino-2-(5~tetrazolyl)-2,3-di-
hydro-l4~dithianaphthalene and

@)



--CG-(CHD) np~OC-z Il 11 00 X{ CH) 3CONHZ R~ 1 H'" i "~CH2) n
CDOH, O where Xis oor S and nis 8-14. 11 June 2002 - 113 Also
preferred conpound are within these classes are: --( CHz) 3 COtHJung 2092-
i-( CH2) nCOCH O vuhese nis 8-14. --( CHz) 3 CCaCHi | H ~~ cHZ) ncooH O
where n is B-14. The conpounds of the instant invention can be made by the
procedures outlined in the follow ng Flowharts. 6 O HOOP~CLHO ' ~H

HACa=HO=HO1 C3 ) 89

5-(p-pentylcinnamoyl)amino~-2-(5-tetrazolyl)-2,3-di-
hydro-1l,4-dithianaphthalene and sodium salts
thereof.

Also included are aromatic 1,2-di(thio)ethers of the

formula:
?l
! % (CH),COOH
R
2
~-C C,3H) £COOH
RI 1
wherein

A is an 1,2-disubstituted aromatic ring; preferably a
benzene ring;

wherein
X is independently 0, S, SO, or 505;
R is H,
Cl—C[,_ alkyl,
phenyl or substituted phenyl,
halo,
haloalkyl,
hydroxy,
carboxy,
¢cyano,



8 O ~HO=00~ C~0)'~HCL) t C~) a3tOprlipzFip=HL TaOp ~ CzFIJ )OCEFi O il O

9 9 HOOp ~ CtHp )OOEHp ~ a30 i 0 a CtFip )Opl3 Op Ot ~I~ a$=Opt fi QzFi O=HH
Ce )~g 2 ..... 73=00=Hp=HO~Fi QJH + | ~~Zo~~ro~r~=H | ~ CQit) yne 2Q02 |+ |
ZOOZ aunt ~ ~ 11 June 2002 - 115 SLOW CHART B-2 H + Hr CHz CHZCHZCCOZEt ~ z
10 2 CHZCH=CH=COsEt 11 CHZCHZCHZCOZEt 11 + 7 ~ ~ | -C-C CHa) ~ oCOtMe O 1z
Cz)/
- 83 -
Cl-C4 alkoxy,

C1-C4 alkylthio,

C1-C4 alkylsulfinyl,

C1-C4 alkylsulfonyl,

nitro,

amino,

C1-C4 mono or di-alkylamino;

R' and R" are independently
H,
halo,
C1~-C4 alkyl or C1-C4 alkoxy,
amino, or oxo, where CH~R' or CH-R''!
in the formula become -C=0;

y is 1-6;

z is 6-20; and
wherein
RI
(C‘ZH)y and
R"
((IJH)z can independently represent substituted
or unsubstituted alkyl radicals or alkenyl
radicals containing at least one alkene bond;
and pharmaceutically acceptable salts and esters
thereof.

The compounds of the instant invention are
inhibitors of the human testosterone-5c~reductase
enzyme.

The scope of the compounds of the instant
invention are described by the above-described

formula.



CH2CHsCH=COz fH I -~-C CHz), oCCaH H O 13 11 June 2002 - 116 FLOWes~c-2

|
N HJ ~Hz Ki | -. Wi -. Q2 Nz 23 i ~ "\ L~~~Mwl _..... w |
~.... NNCOCF~z | ZA H25 Hz / \ ~H/'\ M~z | |-COCF3 ~~ 27 dHJuts 2603 N
p2 """ O~ 1 OO ( Il ~ Il ~N C(CHz)~0COzCH~ N- C( CFi z) ~oCOZCH3 CH3 CH3 2 9
28 P ~ | ~coaEt | -C( CHZ) ~ oCOZCli~ 30 ~, ~COxH O1 | -C( ~Hi) ~ 0C~zH
CH3 31
- 84 -

In the description of the formula the
following terms are used which are hereby defined:

X in the general formula above is O or S, -
preferably where one X is 0, and particularly where
both Xs are 0, e.g., resulting in the catechol
structure.

"Cy1-Cg4 alkyl" includes linear or branched
species, e.g. methyl, ethyl, n-propyl, isopropyl,
cyclopropyl, n-butyl, isobutyl, sec-butyl, t-butyl.

"Cy-C4 alkoxy” includes linear or branched
species, e.g., methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec-butoxy, t-butoxy.

"Halo" includes fluoro, chloro, bromo or
iodo.

“Substituted phenyl' includes phenyl
substituted by one or more of Cy-C4; alkyl, C3-C,4
alkoxy, or halo, and the like, as defined above.
representative examples include o, m-, p-methoxy
phenyl; 2,4-dimethoxyphenyl; 2-chloro-4-ethoxyphenyl;
3,5-dimethoxyphenyl; 2,4-dichlorophenyl; 2-bromo-é&-
methylphenyl, o-fluorophenyl, and the like.

"Haloalkyl" includes C1-C4 alkyl, defined
above, substitued with one or more "halo' as
defined above and includes: trifluoromethyl,
2,2-dichloroethyl and the like.

"C1~-C4 alkylthio' includes C;-C, alkvl,
defined above, substituted with at least one
divalent thio (-S-) grouping including; methylthio,
ethylthio, isopropylthio, n-butylthio, and the like.



se 00 11Hz CHO )d~H~~ C-H~ )aN' . i Htoo wo ~e v 0 mtCHa~zHabCCHa)orc ~
I ~oa w ~E 0 O 11H ~ C ago ~ZHOa C=Ha )~ a3Zoa ~o 2E a fIH sh H-6 C=H~ )aN
i ~3~00 wo zHH Hi x~~00 wo -Q-H M'13 - LTZ ZOXZ aunt ~ ~ 1h{unggR02002

- 118 FLOWCHART E 2
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"C1-C4 alkylsulfinyl™ includes C;-C, alkyl,
defined above, substituted with at least one -SO0-
grouping including; methylsulfinyl, ethylsulfinyl;
isopropylsulfinyl, and the like.

"C1-C4 alkylsulfonyl" includes C;-C,; alkyl,
defined above, substituted with at least one sulfonyl
group, -S0~, including; methylsulfonyl, ethyl-
sulfonyl, isopropylsulfonyl, n-butylsulfonyl, and the
like.

"C3~C4 mono or dialkyl amino' includes amino,
substituted with one or more C;-C4 alkyl groups as
defined hereinabove, including: methylamino,
ethylamino, n-butylamino, t-butylamino, N,N-dimethyl-
amino, N,N-diethylamino, methyl-t-butylamino, and the
like.

The R group or groups on the benzene ring
can be present initially in the process, such as
in starting material I in Flow Chart A, e.g. phenyl,
methyl, methoxy, cyano, trifluoromethyl,
carbomethoxy, or added later by a conventional
reaction, e.g. chloro, as by chlorination, nitro by
nitration, or created from a starting or added
functional group present, e.g. converting a nitro to
an amino group by catalytic reduction, then
alkylating to a mono or dialkylamine. An amino group
can be subjected to diazotization to a hydroxy group,
which can be followed by methylation to a methoxy
group. Similarly, a hydroxy group can be converted
to a thiol by the analogous procedures described in
J. Org. Chem. 31, pp 3980-3984 (1966) by Newman and
Karnes, and J. Org. Chem. 31, pp 410 (1966) by Kwart,
H. and Evans, E.S. The resulting thiol can be
alkylated to alkylthio, which can be oxidized to the



O~ CO2Et i wl NC( CHzZ) 9CHzS ~C~z 32 O 3~ HBr o~ coZEt -w ~ ~
NC( CHz) qCHZSS03Na - y O 37 o~coZH NC( CHz) gCH2SO3H HI | O 38 11 June
2002 - 119 OH X rroz 34 oho, Et Z 41 o~ co~Et i Y 40 O- COZEt11 June 2002

~~CCHs), 000at~b i p ~ 4z O-O-H i ~~C Oat), oCO H 43 11 June 2002 10
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corresponding sulfoxide or sulfone. Preferred
substituents are H, C1-C4 alkyl, C;-C4 alkoxy and
phenyl. These reactions and sequences are
conventional in the art and it will be obvious to one
skilled in the art to modify the benzene ring to
arrive at an R radical disclosed herein.

By the term "pharmaceutically acceptable
salts and esters thereof" ig meant, salts and esters
of the acid groups in the final molecule which can
be used as part of the human drug delivery system
and include the salts: sodium, potassium, calcium,
ammonium, substituted ammonium, quaternary ammonium,
and esters: ethyl ester, aceturate, besylate,
edetate, phenpropionate, acetate, pamoate, and
esters which serve as '"prodrug' formulations which
will hydrolyze in the body at physiological pH's
to regenerate the acid, including pivaloylates,

e.g. pivoxetil and pivoxil, and Kanebo esters,
and the like.
Rl

(éH)Y, where y is 1-6, preferably 3, can
contain at least one R' substituent as defined above,
and can be, e.g., —Cﬂz—; -Cﬂz—CHz-; —CHz—Cﬂz—CHz—,
-(l:H-; -(':H—Cﬁz-; —CHz—(;.H—; —CHZ—?H—Cﬁz—; ~CHp-CH-CHy~;

CH3 CH3 Cl OCH3 CH2CH3
and the like.

An alkene bond can also be present in R!
(CH)Y_' e.g., CHy-CR=CH-; CKZ—CH=CH-CH2-;
~CHp-CH=CE~(CH;)7~; and the like.

RY

(éH)z, where z is 6-20, preferably 10-16, can

contain at least one R" substituent as defined above,



- 120 AA .~ | 8H ( ~~~t 0~0x~ 44 HO O-ONH~ w ~ NC( ~) ~ oCOzCH3 III! O 46
O-Ni ~NC( C3~) ~oCOCH 0 45 11 June 2002 - 121 0~~$T_ 44

Br CHRCH2CHZCO2Et > (. Q (alternate route to ~) As seen |n FI ow! eHAS 2002 2.

o- ni trophenol ~) ethyl 4-bronmobutyrate Z. and anhydrous KZC03 in e.g., dry
acetone are heated at reflux or stirred for an extended period of tine at
roomtenperature, under a nitrogen at nosphere to product ethyl
4-(2-nitrophenoxy) butyrate ~,) :} Step (A). Asolution of ,~ine.g.,

et hyl acetate is catalytlcally hy rogenated at roomtenperature under e.gqg.
40 psig of HZ in the presence of a S~ Pd/C catalyst to yield ethyl

4- (2- am nophenaay) baih Vet @ .4 . | - &P ¢CB) ~ (LN o-C) - COBPY -OBs-;r eact i ng

di et hyl dodecanoate ~ with barlun1hy3rOX|de octahydrate |g glet hanol at

anbi ent tenperatyre_to gobtain t neth ester ~. e p (D) the nono
ester nono acidEH T¢H 284 m? >ﬁﬁEBﬁ Zﬂﬂ oride for about 5 hours to
produce the nono ach chl oride) nono aen yI ester Z. Step (E) conprises the
reactioa of thgnfopQe aGixd chloride Z with the amine _4 at e.g.) 0-10Cin
e.g., dry ether in t%e présence of a hydrogen acceptor e.g., triethylanine)
to produce the amide $. In Step (F)) the ether-am de diester $, is
de-esterified by e.g., A2 BlhenaGldendnchpCridd et prosedtd iaf t er aci dification
the final produgt, diacid Q Flow Chart B-2 illustrates the synthesis of

the correspondifig, L Nl COMROUNgR Ry )g=; ~(CHy)g~CH=CH(CHy)p-;
~(CHy)g-CH=CE~(CHy)g~; (CHp),~CH=CH~(CHp),~; and the
like,

R' and R" can also be -NHCOCH5, which can
be hydrolyzed to amino by conventional acid or base
hydrolysis in the final molecule; R' and R" can also
be oxo, obtained by, for example, HBr addition to an
alkene followed by conversion to an alcohol and
subsequent oxidation to the ketonme.

Preferred is where one R' or R" is H and

R! R"
particularly preferred is where both (('2H)y and (éH)z
are alkyl.

Preferred compounds of the instant invention
are given by the following formulas; .

R'

|
X—(CH), COOH
R
LS

Ril



11 June 2002 - 122 Step tG illustrates the reaction of

o- am nobenzenethiol w th ethyl 4-bronpbutyrate which can beqfaifd fgh20ut in
e.g., dry dinethoxyethane, under drv N2, in the presence of a proton
acceptor) e.g., dry powdered K2C03, to produce ~,1,. Step tH) illustrates
the acylation of the am no group of ~. with ethyl |I-bronpbundecanoate in a
dry solvent) e.g.) dry ether, at OC in the presence of an acid acceptor,
e.g., pyridine. Step tl) illustg@ates the hydrolysis of the diester to the
final diacid ],~) Wich can be acconplished with, e.g., NaOH MeCH As seen
in ~" 1low Chart G2, o-nitrophenol is benzylated under the sane conditions
as in Step t?%.reglep tR) shows the reduction of the nitro group using e.g.)
Raney N in ‘8thanol / NH3 Eperh.4onvp,siygaua.z$m) dtelf)m%o%\%mf e
trifluoroacend &t t&n o?ng 'usi ﬁg e.%. el Egglwmatsi,c anhydride in dry
ether and powgierpadtdcylanki RTEEEFBEhdt'e. "Step tM shows the N-.nethyZation
whi ch can be acconplished using) e.g., nethyl iodide in dry acetone and dry
powdered KOH foll owed by renoval of the N-trifluoroacetyl group with

MeOH H20. Step (N) shows the N-acylation of 2,~) using an acid chlori de,
e.g., 7) ine.g.) dry nmethylene chloride and pyridine at OC. Step t0) shows
t he debenzyl ation of ~, 8 ) which can be acconplished by e.g., 10% Pd/C in
MeOH . under a H2 atnosphere. Step <P)_shgws the 0-al kyl ati on of ~Q using .
e.g., ethyl 4-bronobutyra .d{Kﬁﬁﬂb¢qp§nhydrous acet one. 11 June 2002
- 123 Step (Q shows h ysis of the diester ~Qto the diacid ~. by
hydrol ysis as e.g., des ) O__grcl-@t e,fbé@i- Fl ow Chart D-2 shows the
production of phosphonate type sté?g and acids. Step (R) shows the
condensation of 4

wherein o1
i or S and n 15 10-1%. .
e ? The compounds of the instant invention can

be made by the procedure outlined in the following

Flowchart A-1l.



wi th 11-bronoundecanoi ¢ acid in anhydrous nethyl ene chloride using

N, N~- di cycl ohe$yl car bodi i m de and 4-di met hyl am nopyri di ne to produce the
inmportant bromp internmediate ~ Step (S) shows the reaction of1ﬂJ”ﬁF?902
triethyl phosphite at e.g.) 180C under NZ to produce the phosphonate ester
~. Step (T) converts ~. via bronotrinethyisilane to the nonoacid ~4_. Step
(U) uses the simlar hydrolysis conditions of Step (F) to produce the
phosphoni ccarboxylic diacid ~. Theggorrespondi ng phosphinic acids can be
anal ogously nade from ~ by known procedures in the art. Flow Chart E-2
illustrates the synthesis of the sulfonic acid types of the invention
conpounds. Step (V) shows reacti oRLO¥ CHARTI Atkrnediate ~ with thiourea in
Et OH/ H20 under N2 at 90C to yield the isothiouroniumsalt ~. Step (W shows
the reaction of ~, ~ wth sodiumthiosulf ate under the conditions of Step
(V) to yield the thiosulfate ester ~. Further oxidation of esters ~ or ~
via the Showel| or Ziegler procedures described in Step Win the exanpl es
yi el ds the correspondi ng suifonic acid ~$. 11 June 2002 - 124 The
corresponding sulfinic acid cap, be prepared from~ by the procedure of J.
M Sprague and T. B. Johnpseyw) JACS ng§?4ﬁ£L1937). The correspondi ng

sul f onam de can be pr5 Af,rom the sulfonic acid ~$) by protecting, e.g.,
the carboxylic acid via an esT®oe) converting the sulfonic acid to a

sul fonyl chloride, treatirg the sulf8nyl chloride with anmonia and then
hydrol yzing the protected carboxylic ester to the corresponding acid. Flow
Chart F-2 shows the correspondi gg synthesis of the pyrifline anal ogs of 8_
and Q In Step (X)) the nitrobydibpsy pygd,dine is £ 2HROARERE first using
condi ti ons anal ogous {0 (A) to prodtcte &S }\9 shows reducing the
nitro group in the same napRer as described for «B). Step (2Z2) shows
acylating the amno group in tffé sane manner s described for 8 in Step
(E) to produce the diester™. Hydrolysis produces the diacid ,~. Flow Chart
G 2 shows the production of sqge am des *ﬁgﬂ&*&he invention. In Step (AA))
o- ani nophenoi is reaced THET | ,@ 7 under the conditions of Step (E)
to produce the N acyl at ed hehol 44 a Step (BB), O-allcylation of 44 as
carried out using 4-bromf8tyronitrile uN§gE“e®nditions simlar to Step
(A), produces _4~. . Step <CC) showdzthe MWydrolysis of the

l <)

¥
' CH),CO,H
CH)«COH

vII 4



nitrite to the amde 46 using M02 in nethyl ene chloride. 11 June 2002 -
125 Fiow Chart H2 illustrates an alternate route to Q by starting with
o- ami nophenol , acylating to produce 44) then reacting ~ under Ttihiine 2002
conditions of Step (A) to produce $, then hydrolysis using Step (F) to
yield Q. Thus) by using the above described nethods in the Flow Charts and
the reaction starting materials and reagents descri bed herein) all of the
conpounds descri bed and enconpassed by the claimcan be synthesized by one
skilled in the art. It is obvious®at ot her ni t rophenol s can be
substituted for ~, in Flow Charts ~-2 and ~-2 to provide the scope of the
conpounds covered by t{N S$ekfVents ¢ nglud I I Qg

2-ni trophenol 2-vit ro-AE.Sg- %\SFE E&% @g-%{l:?fol-%?r?%?ﬁ“é%hfeﬁ'\gl rEg?vi tro-4 .

met hyl phenol  SERFEIRE SURSERSERHEhGRE, TOTERLLON BRERSADAIHOAS 2

2- Vi tr o- 5- phedyRptnapriiit2teidt benzenecrling opliercan Be vindepehdehntidyophenol
2-vitro-4-tripl eprSDwyvb@hea@ére?nwﬁhr9-1@&*%@&%%&9'9:0&@-

- Vi -4-neth henol . 2- - 6-eth - V] -4- hIh'-h‘I
e R s RV S A Bl R e

4-vi t r 0- 3- hydbeagyhsaduenkdy renaved- hyhyelreox palladivmny ign/icagbae 11 June
gOOZth I122 3F¥£i£}%ﬁ4imdtﬂwlﬁpﬂiﬂbgﬂ PY¥dsdui€zed H, atmosphere. i

-met hyl - 3-vi tro-4-hy i i pena- - 3- - D3 nyl pyri di ne
2-vi tro-3-hydroxy- 5- p%ﬁéggggr i‘% n§?2-€§ re?éyyg-%ﬁ"{rp%- §P§Eﬁ0¥%§yr i di ne 2-ni
t ro-3-hyd ro%9o¥entional and knowmny ipyhe ntnéSee fBnategtiveitr o- 5- hyd
roaypKrI i L di Beoupsy ity Oﬁéam/dirmy:hésiet hox Thgodst2n@. Greene - .
2- met hyl t hi o- jtr z Y PY-k b G - i e yzi hi ophene
SV tro 4 hydt ek ] Helis ELBRYPURaBLEP 2 MerbRsck el eBtYERS 0T
3- hydr oxy- 2- VEX$ XL EEAYP . IRIHALRE iy @P8x): Z-REALSG- BPphenyl - t hi ophene
2- Vi tr o- 3- hy dt®87- 4ndhChayptdihitopReotekivnd fox ytite Mhtiod- Gxotlnp'or ot hi ophene
2- hydroxy- 3- Vi r qo4-Hh §9r ot hi ophene and the like. It is obvious that
sui t abl e replacenent s for ,with ot lq a Il%%-esters, known in

e

onpounds _f, her )
the art. and that sui ﬁsgg%sqné?ﬁltaxsnmmp&ﬁtﬁj 't'q}’aotlﬂé sters) avail abl e
in the art, vbdrdzwnli,epdnetifoxybenhyl etivdralobedeylicrdneduidiag wit hin t he scope

of the clai lrrs%-d?%b&gseﬂéﬂ,i ;befiﬁéﬂ%é%%yqf,Bandl@fﬁlﬂikEU tdendvention
process I ncl uae are no mJie . [ - - .

Cl- CH2CH2CH2 c&i%ﬁ(;gﬁ? érﬂp-soﬁb&édﬁc%?%’%ﬁagggﬁygﬁ&‘ﬁﬂéﬂﬂmz COCEt
* ~3000ZHOc EHOMEOSKHOELES oo Hihrea b 0o (CaEey ( #10) - ez fenciyn of

- aW00d~( zH0)stegOxlepOOOH ~ udzHa0000~( zHO) OOCH ' uaoooo0z CzHO) 0 OCH

~30006~( ZHa) OOCH avpgpl%}(eﬁ@mr%ples of compounds useful
as I in the instant invention, include, but are not
limited to the following:

2-(benzyloxy)-phenol,
2-benzyloxy-thiophenol,
2-(benzylthio)-phenol,
2-(benzylthio)thiophenol,
3-methoxy-2-benzyloxyphenol,
2-benzyloxy-4-methoxyphenol,
3-methyl-2-benzyloxyphenol,
2-benzyloxy-5-methylphencl,



" EHOOOOLTCZHO) OOOH ™ EH00009Z( zHO) OOOH ™ HOCZHO) OOOSTCZHO) OOOH

" EHOZHO$0000~~( ZHO) OOCH ' z<Ha) HOOOO~i ( zHO) oooH "~ ~3000zZ( zHO) oooH

S aWp00~Z( ZHO) O0OH " aWwp004Z( zH0) OOOH ™ aWp006( zHO) OOCH * aWp008( 4 HOumD2P02

" aW00L( zHO) OOOH "~ aw00g( ZHO) OOCH : a="a uot qua~ui ag~ uF In~asn pus ~ zoo
a~g~e~n~t ~sgns spunodnoo sag~o0 ~0 satd~xa a~i ~B~uasaidaH ' ax'F C auk Pug
~aWp00ZHO( 3) HOZHO- I g ' aW0az HO<HOZHO0) HOZHO- TO * z( EHO) HOOOOZHQ( Ha0) HOZHO- sg
" aW00zHOZHOZHO | S ° ~3000zHO( ~HQHQZHO ~g ~ aWp00( HO) HOZHO zg

" ~HOZHOZHOZHO 000z HOZHOZ HOZ HOZ sff - LZT zOOZ aunt ~ ~ 11 June 2002
- 12s HOOC- CH2CH2CH CHZCOCEt Cl HOOC- CH~CH( OCH3) ( CHz) ~COOCH( CH3) 2, where
Ph is phenyl2-&ldzyiunyMKmetﬁynphﬁnﬂaLative exanpl es of conmpounds produced

by this procgsge h c#é%ya follomﬁng list. The nonmenc ~tap~g used

herein for the aci di Y&gqggéh phosphono; -COOH, carboxy;
- CONH2, ani nécBFB&MA xY-s sulf ino ; -SSO3H,

t hi osul f at o, Zabentunaxy$3uﬁkda+t butylphenol

4- (2-(20-Cario a Xy) butyric acid;
4- 22 219 carbo§§§§ﬁ§§§Q§%% P%fgwﬂﬁﬁ Iagngiy)bﬁtyrlc aC|d
yioxy-3-e hylphe ol

2-benzyloxy-5-phenylphenol,
2-benzyloxy~4-methyl-l-thiophenol,
2-benzyloxy-~5-trifluoromethyl-1-thiophenol,
2~benzyloxy-6-methoxy-l-~thiophenol,
2-benzylthio-4-methyl-thiophenol,
2-benzylthio-5-methylsulfonyl-phenol, and the like.

Representative examples of II useful in
the invention process where L is a leaving group,
e.g., halogen, including bromo, chloro, or sulfonate,
and the like, and R® is a C1~C, linear or branched
alkyl portion of the ester, including methyl, ethyl,
isopropyl, t-butyl, sec-butyl, and the like, and
where Rl and Y are or defined above, include, but
are not limited to:

Br~-CHy-COOMe,

C1-CB,CH,CH,COOCH,CH3,
Br~CE,CH,CH,CH,COOMe,
Br~CH,CH,CH,CH,CH,COOE¢L,
Br-CH,CHoCH,CH,CH,CH,COOCH,CH,CH,CH7,
Br-(CHp)oCH(CH5)COOMe,
Br~CHoCH(CH4)CH,COOEL,
BI—C32C32C32CO0M8,
Br~CHoCH(OCH3)CH,COOCH(CH3)2,
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-(2
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18- Car boxyoct adecanoy?. am no) phenosy) butyri c aci d;
17- Car boxyhept adecanoyl am no) phenoxy) butyri ¢ aci d;

16- Car boxyhexadecanoyl - N- net hyl ami no) pheno$y) but yri ¢ aci tidune 2002

15- Car boxypent adecanoyl am no) phenoxy) but yr am de;
14- Car boxyt et r adecanoyl . am no) phenoxy) butyri ¢ aci d;
13- Car boxyl -t ri decanoyl am no) phenoxy) butyri ¢ aci d;
12- Car boxy- dodecanoylamlu% henoxy) butyri ¢ aci d;
11- Car boxy- undecanoyl am Tio)phenoxy) but yri c acid;
10- Car boxy- decanoyl am no) phenoxy) butyri c aci d;

9- Car boxy- nona Jdﬁgbﬁ@@ Eh cboNd C aci d;

8- Carboxyoctanﬁﬁy aﬁéﬁ utyrlc aci d;

7- Car boxyhept a butyric aC|d
6- Car boxyhexandA-&Ei, A8 6B ¢ aci d;

19- Car boxynonadecanoy! am no) phenyl t hi o) butyri c aC|d

11 June 2002 -

18- Carboxyoctadecanoylanlno)phenééthlo)but ric
§¥ % ric acid;

17- Car boxyhept ke &&epy (AN-Eeh ¢PR tfi &

16- Carb bs&@@lﬁmoxm r‘p])apﬂeﬁmyl m'mrb*tl;wroxymm
15- Ca t
[ SRLEPCPANSCARBILAN NQ Bhenu iU, DutkyL Cadiisbe,

14- Car 58 afoy heé

e&éyg&ﬁgﬂé %nd
13- Car pethyi eehstidespnani HReny i hi ’
12- Caxméywladgcasn@ybaan negqepeoy | {hi olssupyerentici @ke -

11- Car

10- Cargbxyaecano %E%

“@d&h‘ﬁﬁ%iéﬁﬁﬂd@i&!r i ﬁyaﬁi:he,

t hi o) but
O Car b} BEREMIRHAS ABY pHE LR 0) GRSPALLY 4o ERE' reac-

(
(
(
(
(
(
(
(
(
(
(
(
(20- Cargggyghgqgﬁgpylanlno)phenylthlo)butyrlc aci d;
(
(
(
(
(
(
(
(
(
(
(
(
<

7- Car byyhgpt AR  2@hAcheRaRY bthief hust i alaoved to

=( 8- Car bapipnci sinean ramidn oy hdeirt nno;mq/rat@maez’aere- e.g.

sit

for an extended period of time at room temperature.

Workup is conventional.

In Step (B) the protecting group, "PG",
is catalytically removed at ambient temperature
under a pressurized, hydrogen atmosphere in an
organic solvent to produce IV, being a phenol or
thiophenol. Operable catalysts include 5% Pd/C,

and the like. The organic solvent should be inert

under the reaction conditions and includes ethyl

acetate, ethanol, methanol, dioxane, and the like.

Step (C) involves reacting IV with V to

produce VI, the diester. The reaction conditions
are gimilar to those described in Step (A) utilizing

an inert organic solvent for the reactants and a

proton acceptor.

Represenfative examples of V useful in the

invention are:

129



e 2002 - 130 4-(2-(6-Carboxyhexanoyl am no) phenylthio)butyric acid,;
| 6- Car boxyhexadecanoyl am no) phenoxy) propi onic ' aci d; 11 June 2002

| 5- Car boxyi sohexadecanoyl am no) phenoxy) butyri c aci d;
3~- Car boxyt et radecanoyl am no) phenoxy) butyri ¢ aci d;
13- Car boxytri decanoyl am no) phenoxy) val eri ¢ aci d;

12- Car boxydodecanvyl am no) phenoay) val eri ¢ aci d;

| I - Car boxyi sododecaaoyl am.nggval eri ¢ aci d;

11- Car boxyundecanoyl am no) i soval eri ¢ aci d;

10- Car boxydecanoyl am no) i soval eri c aci d;

9- Gﬁrbog?hﬂﬁ&ﬁﬁ#%gﬁﬁno)phenoxy)valer|c aci d;

9- Carboayﬂgmgyyydoeﬁbno)phenoxy)capr0|c aci d;

(8- Carboxgpgéég}ég gﬁkno)phenoay)caproic acid;

7 Car box t R am no) phenoxy) caproi ¢ aci d;

(7 Carboxé?ﬁﬁﬁzﬂyﬁ@p B no) phenosy) enant hi ¢ aci d;

(6- Carboxgh ylcaomap) pheaoxy) enant hi ¢ aci d;

J

2-

2-

2-

2-

2-

2-

2-

2-

2-

2-

2-

2-

2-

2-

2- (5- Car box a m no) phenouy) enant hi ¢ aC|d
2- 12 Carboﬁigﬂgéx %ggygnlno)phenosy)acetlc aci d;
2-
2-
2-
2-
2-
2
3
2-
2-
2-
2-
2-
2-
2-
Z-
2-

NN AN AN AN NN AN NN 3

(11 Car bok¥tfHiera2&89FRni no) phenoxy) aceti ¢ aci d:
(10- Car bo&ydm@ri }Zbeml(”mﬂpfienoxy) acetic acid;
C9- Car boayp Q§poxy)prop|on|c aC|d
(I a2 rfo) ph

1

henylthlo)proplonlc aci d;

2- Car box g
é‘ §9%51no)phenylthlo)proplonlc aci d;

1- Car bok
Cll CarboRyuﬂHEpgeﬁQOﬁm1no)phenylthio)isobutyric acid 11 June 2002

1 5 (2- (lﬂrgﬁf gg@@ﬁagﬂgylanlno)phenylthlo)valerlc aci d;

henyl t hio)valeric acid

10- Car bo
9- Carbox€%€ d9¥ ﬁE% ¥enyl t hi o)val eric acid;
12- Car boks/dddeqahf89Meuri no) phenyl t hi o) i soval eric acid ;

11- Carquy@uHEQ ggbantno)phenylthlo)|sovaler|c aci d;
10- Carb %@ﬁﬁﬁ %gﬁﬁgno)phenylthlo)|sovaler|c aci d;
9- Carbogg n enoxy) caproi ¢ aci d;
12- Carb S&ﬁﬁmée§ﬁégmjﬁnda§2@me Nehi 0) caproi ¢ aci d;
11-Carb €HL0BY) €CHY)q pobeny) t hi o) caproi c aci d;
11- Car boyyt %ﬁ%egyéﬁggdﬂobbgzg?thylphenylthio)enanthic aci d;
Br-CH,CH(OCH3)(CH;)7CO00CH(CH3) 2,
C1-CH,CH(0CH,CH3 )CH,CH,COOMe,
BI—C32CH(NHCOCH3 )—(CHZ )10—CHZ—CO0MG ,
C1-CHpC-(CH3)11-COOEE,
0
Br-CHy-CH=CH(CH, ) g~COOEt ,
Br-CHp~C-(CHp )1 oCH,COOMe,
CH,
Br-CHy-(CHjp)g~CH=CHE~COOMe,
and the like.
In Step (D), the diester can be deesterified
by aqueous basic hydrolysis, e.g. NaOH in MeOH/H,0
to yield the diacid VII upon acidification.

\lCDCDCD-h-h-bU‘IU‘I' wwwwl\)l\)l\)\l\l\l@@@(ﬂbhm(ﬂ(ﬂhwa

NN NN AN NN



7-(2-(11- Car boxyundecanoyl am no) - 4- net hyl phenyl t hi 0) enant hi ¢ aci d;
7-(2-(12- Car boxydodecanoyl am no) phenoxy) enant hi ¢ aci d;

4- (2- (11- Car boxyundecanoy! ani no) 4- net hyl - phenoxy) butyric aci &1 June 2002
4- (2- (10- Car boxydecanoyl am no) 3- net hyl phenoxy) butyri ¢ aci d;

4- (2- (9- Car boxynonanoyl am no) 5- net hyl phenoxy) butyri c aci d;

4-(2-(12- Car boxydodecanoyl am no) b- net hyi phenoxy) butyric aC|d

4- (2-(11- Car boxydecanoyl am no) 3- chl or o) phenyl t hi 0) - butyric aC|d

4- ( 2- (10- Car boxydecanoyl ani no) 4- #ét hyl phenoxy) butyri ¢ aci d; 11 June 2002
- 132 4-(Z-(9-Carboxynonanayi am no) 5- fIuoronethyl)phenylthlo)butyric aci d;
4-(2-(12- Car boxydodecanoyl am no Reroxy) butyric aci d;

5- (2-<11- Car boxyundecanoyl am noj - 3-met hy 1 0) phenoxy) val eri c aci d;

4- (2-(11- Car boxyundecanoyl am no) - 3- et hyl sul f onyl phenoxy) butyric aci d:
G -(2-( Il-Carboxyundecanoyl am no) - 4- et hyl sui f onyi ) phenyl t hi o) butyric
acid; 4-(Z-(12-Carboxydodecanoyl am no) 5- et hyl - phenoxy) butyri c aci d; )
4-(2-(11- Carboxyundecanoylan1no)4 phenyi phenoxy) butyri ¢ aci d;

4-(2- (i 0- Car boxydecanoyl ani no) - 3, 5- dlnethyhghenoxy)butyrlc aC|d;

4- ( 2- (9- Car boxynonangy! agi no) - 4- fI uor o- phé FiCHSOgEE
4-(2-(12-Car boxydodwammo%@hfimmm | phenoxy) butyric aci d;
4- (2- (11- Car boxyundetdnogk:®hi no) 5- hydr ogy) phenyi t®#¥6¥2 but yri ¢ aci d;
4-(2-(i0- Carboxydecanpylanlno) 4- ggdroxy)phenygthlo)butyrlc aci d;

4. -(2-(9-Carboxynonaneyl am no) - 3, &=di net hoxyphenyl t hi 9) butyric acid;
4-<2-t1 2- Car boxydodecanoyl am no) - 5- nltrophenoxy)butE aci d;

5-(2- (11- Car boxyundecanoyl an no) - 4- ni t r ophenoxy) val eri c aci d;

4- (2=(11- Car boxyundecanoyl am no) - 5- am no- 3- nethylphenoxy)butyrlc aci d;

H

4
H,CH, CH,CO,Et
s O
H,(CH;)10C0:CH;
(D

@,\zmcmcnzcooa
Ha(CH;) 1oCOCH

2




1 June 2002 - 133
(11- Car boxyundecanoyl am no) - 5- am no- 4- nethylphenylthlo)butyr c_aci d;
(12- Car boxydodecanoyl am no) - 4- d|nethylanlnophenoxy)butyrlﬁ Weg 4002
(11- Car boxyundecanoyl am no) - 5- et hyl am nophenoxy) butyri c aci d;
(12- Car boxydodecanoyl am no) phenoxy) - 3 net hyl prvpi oni ¢ aci d;
(11-Carboxydecanoylanino)pheﬁ | t hi 0) - 2- chi oropropi oni c acid;
(10- Car boxydecanoyl ani no) phe élfhio)-s-nethoxybutyric aci d;
(9- Car boxynonanoyl am no) phenyl t hi 0) - 3- et hoxybut yri c aci d;
(12-Carboxydodeeanoylanino)-4£ﬁ§g%m?m§Lg¥lidyloxy)butyric aci d;
(il -Carboxyundecanoyl am no) - 4- et hyl - 3- pyri dyl oxy) butyri c aci d;
(10- Car boxydecanoyl am no) - 5- et hyl - 3- pyri dyl oxy) butyric acid;
(9- Car bo$ynonanoyl am no) 5- hydr o$y- 3- pyri dyl o~y) butyri c aci d;
(12- Car boaydodecanoyl am no) - 6( di met hyl am no) - 3pyri dyl oxy) butyric acid;
(11- Car boxydecanoyl am ao) - 3-pyri dyl t hi o) -butyric acid;
(10- Car boxydecanoyl ani no) - 6- nethyisulf ny| 3pyrid | ox butyr|c~ aci d;
E A
2
(

9- Car boxynonan no) 5 cm

12-CarboxydodeZzBEZEamlﬁBJ%F Egﬁ%yrldgiﬂgigkggtyrlc aC|d 11
002 - 134 ?

11- Car boxyundecanpoyl am no) 5- gt hyl sul f onydx 3pyr.i dyl t hi o) butyric acid;
2- (11- Car boxyundecanoyl am no) - 6=net hyl - 3- pyrldylthlg butyric acid;
-(2-(11- Car boxyundecanoyl am no) - 4, 6- di net hyl - 3pyri F y)butyric acid,

E::[:f&pﬂﬁngmxzc'
H

r
u

J
(2-
(Z-
( 2-
(2-
( 2-
(Z-
( 2-
(2-
( 2-
( 2-
( 2-
(2-
( 2-
( 2-
( 2-
(Z
ne
(2-
- (

1
4-
4-
4-
3-
3-
4-
4-
4-
4-
4-
4-
4-
4-
4-
4-
4-
J
4-
4
4

4n
© CH,CH,CH,CO,Et
4n) + &) —
Ho(CH;)10C0.CH;
6A
(D

EI:H,CH,CHZCOOH
Hy(CH,) 1oCOCH
72
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2-( 12- Car boxydodecanoyl am no )-5-net hy~, t hi o- 3pyri dyl oxy) butyric acid;
- (11- Car boxyundecanoyl am no) pyri dyl oxy) butyri c aci d;
- (10- Car boxydecaaoyl am no) - 5- met hoxy- 3- pyri dyl oxy) butyri c1hdir 2002
- (9- Car boxynonanoyl am no) - 4-f | uor o- b- met hyl - 3pyri dyl oxy) butyri c aci d;
- (12- Car boxydodecanoyl am no) 5- net hyl am no-3 pyri dyl oxy) butyric acid;
- (11- Car boxyundecanoyl am no) 4- phenyl - 3- pyri dyl t hi o) butyri c aci d;
(10-Carboxydecanoy|anino)S—ggﬁhyl-S-pyridylthio)butyric aci d;
- (9- Car boxyl nonanoyl am no) 6- hoxy- 3-pyridyl thio) butyric acid;
- <12- Car boxydodecanoyl am no) - 6-trifl uoromnet hyl - 3pyri dyl ogy) butyric
il(g%(%l Carboxymmﬁfgﬁe@y;giFly%Eﬁérﬁgifﬁgtﬁ%-be@pg%pﬁy)yaler!g aci d;
- Car m ao met hy i enyl oxy)butyric aci
11- Car bgiégﬁ gg%ﬁ%%#inlno) 4- nethylg 3t hi enyl thi o) butyric acid;

r(12- Carboxydodecdﬁbfﬁ&ﬁrn%ﬁhﬁ?zﬂépﬁyp %ﬂQﬂnlenftthl%ﬁHnmm9r|c aci d: 11
002 - 13btyrate 2 and anhydrous K % acetone >

-(
-(
:

X1- Carb | ' . i id:
(8- Carbaxyiadeeanay SELIGL o F‘E %“F#L&%)f yiie acra:
-(
-(
-(
-(
-(
-(

8

O

e N L L L Yo Weam N N 3 NN TSN

c

9- Car boi??ﬁb%rﬂfylt&ﬁ*né'ﬁ QP%GFBB?‘%"-‘%W’eHWBRy‘} iktrogenaci d;
12- Car baxydspear®y tang heg -prodachbyetiylb-43-(2hbenyyIosy)-but yri c acid

11- Car bgy )3 4-jEekhy P- 3- t hi enyl oxy) butyric acid;
10- Carngydecan%m%§9h£@ii’ 15 +SUIf0a I-3th|en Ioay)butyrlc aC|d

9- Carbo$ynonano yéﬁ&% 3q1°ﬁg5h§¥s?n§<3n h¥la6 €oay) butryi c aci d;
12- Carb@xpddddqanoyltwnhyjpogenatéd|jdramemhyémﬁhﬂatamyloxy)butyrlc
5- (2- (Lindey¥ gy undesi el N - e Hr@kende t¥ @Nghoxy) val eric acid;
Pd/C catalyst to yield ethyl 4-(2-hydroxyphenoxy)
butyrate 4 in Step (B).
Step (C) comprises reacting 4 and methyl
12-bromododecanoate 5 with potassium carbonate in
acetone as in Step (A) to obtain the monomethyl

ester 6.
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In Step (D), the diester 6 is de-esterified
by e.g., 2.5 N NaOH in MeQH/H,0 to yield the final
product, diacid 7,upon acidification.

Flow Sheet C-1 illustrates the synthesis
of the sulfur analog of 7 as 7A. This analogous
procedure uses substantially the same steps as
involved in Flow Sheet B.

It is also obvious from the above Flow
Sheets that suitable replacement compounds for II
and 2 with other substituted and unsubstituted halo
alkyl esters, known in the art and described herein,
and that suitable replacement of V and 5 with other
bromoesters, available in the art and also described
above will yield all of the compounds within the

scope of the instant claims.



4-(2- (1 1-Carboxyundecanoylanino) 4- et hyl - 5- phenyl - 3t hi enyl oay) butyric
acid; 4-(2-(11-Carboxyundecanoyl am no) - 5- net hyl am no- 3 thlenylox )butyric
acid; 4-(2-(12-Carbogydodecanoyl am no) - 5- di net hyl am no- 3th|enﬁl dric
aC|d, 4- (2- (1 1- Car boxyundecanoyl am no) - 3-t hi enyl oxy) butyri c acid;

20- Phosphonoei cosanoyl am no) pheaoxy) butyri ¢ aci d;

19- Phosphonononadecanoyl am no) phenoxy) butyri c aci d;

17- Sul f ohept adecanoyl am ne) fRernoxy) but yri c aci d; 11 June 2002 - 136
16- Sul fi nohexadecanoyl - N—nethylanino)phenoxy)butyric aci d;

15- Thi osul f at opent adecanoyl.am no nox odi um sal t;
14-Phosphonopetr§ﬁ85§ﬁ gﬁﬁyﬁeFﬁ é;ﬁ 8¥ QRPEeACi d;
12- Sul f obloddtianpyPaesthoinsiedegy) but yric aC|d
11-Su|foundecanoy|anino)phenoxy)butyric aci d;

(

(

(

(

(

(

E

<10- Sul fi h

(9- Th:Jos:J '?Qf’%ﬁ@%ﬁ g‘]?no i egﬁ%ﬁ%&% Ps\%{%%ﬁcd acs}gdl umsalt;
(8- Thiosu*f@ﬁ1ﬁﬁ9&ﬁéybgwﬁnnﬁﬂgHeﬂtﬁswthgwpxn)buﬁxﬁlcs@dﬁdn1seﬂt

(7-Sul fi nmh@zm(a.rsaxchammﬁbaaeyyawwehexﬁ%@kyr1c acid;
E?f%ﬁf?QﬁSﬁf‘?@QEﬁ* %%h“ PR Iyatg, acids

(18- Sul f i foFct@Gdet a% mheaylsmlgﬂmcri&caeld

El? Thi osleH-(IZi-t(d.BephaBi&:qep’any:adébﬂm)@mﬂeﬁoﬁhﬁﬁ:ﬂlﬂhhaelbut yric acid,
(
(
(

16- Phos a
RRHRE o ok oo e ol
13- Sul {1 O LR dF By 3 xPheapay Butyz it acia;
12-Thios@ﬁGZﬁGiﬂeGecbaxxdannnb9§wﬁgh¢MDnvb)tnmgma acadi;d, salt sodium
4-(2-(l1-Carboxyundecyloxy)phenoxy)butyric acid;
4-(2-(10-Carboxydecyloxy)phenoxy)butyric acid;
4-(2-(9-Carboxynonyloxy)phenoxy)butyric acid;
4—(2-(8-Carboxyoctyloxy)phenoxy)butyric acid;
4-(2-(7-Carboxyheptyloxy)phenoxy)butyric acid;
4-(2-(6-Carboxyhexyloxy)phenoxy)butyric acid;
4-(2~-(20~Carboxyeicosyloxy)phenylthio)butyric
acid;
4-(2-(19-Carboxynonadecyloxy)phenylthio)butyric
acid;
4—-(2~(18-Carboxyoctadecyloxy)phenylthio)butyric
acid;
4-(2-(17-Carboxyheptadecyloxy)phenylthio)butyric
acid;
4-(2-(1l6-Carboxyhexadecyloxy)phenylthio)butyric
acid;
4-(2-(15-Carboxypentadecyloxy)phenylthio)butyric
acid;
4-(2-(l4-Carboxytetradecyloxy)phenylthio)butyric
acid;
4~(2-(l3-Carboxytridecyloxy)phenylthio)butyric
acid;

PREPRERPRPPPEREREEEED

(2-
(2-
(2=
(2-
(2-
(2-
(2-
(2-
(2-
-(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-
(2-



- (11- Phosphonoundecanoyl am no) phenyl t hi o) butyric acid; 4-(2:(10-Sulf
ecanoyl am no) phenyl t hi o) butyri c aci d; 11 June 2002 - 137

-(9- Carboxynonanoylan1no)phenylthlo)butane sul foni ¢ aci d; 11 June 2002

- (8- Car boxyoct anoyl am no) phenyl t hi 0) but ane sul finic acid;

- (7- Car boayhept anoyl am no) phenyl t hi 0) but anet hi osui f oni c aC|d

- (20- Car boxyei cosanoyl am no) t hi o) phenoxy) but ane phosphoni c aC|d

- (19- Car boxynonadecanoy!| am nagohenoxy) bvt anesul f oni ¢ aci d;

- (18- Car boxyoct adecanoyl - N- but yl am no) phenouy) but ane- sul finic aci d;

- (17- Car bosyhept adecanoyl am no) phenoxy) but anet hi osul foni ¢ aci d;

- ( 15- Car béaypetitZadachowydedaaydpphepenyliltian butyhwbphoni ¢ aci d;

(14 Carboaytggﬂpdecanoylan1no)phenoxy)butaneSU|fon|c aci d; .
-(13
- (
- (

L A B S L BR B B L Y o um
; 4-(2-(10- Cb#mmkydecanoylanlno)phenosy)butanephosphonlc aC|d .
9- Car boxy rpnaayh apbiedddidesy ypRedaihio)butyric acid;
4—-(2-(9-Carboxynonyloxy)phenylthio)butyric acid;
4-(2-(8~Carboxyoctyloxy)phenylthio)butyric acid;
4-(2-(7-Carboxyheptyloxy)phenylthio)butyric acid;
4-(2-(6~-Carboxyhexyloxy)phenylthio)butyric acid;
4-(2-(20-Carboxyeicosylthio)phenoxy)butyric acid;
4-(2-(19-Carboxynonadecylthio)phenoxy)butyric acid;
4-(2-(18-Carboxyoctadecylthio)phenoxy)butyric acid;
4-(2-(17-Carboxyheptadecylthio)phenoxy)butyric acid;
4-(2-(1l6-Carboxyhexadecylthio)phenoxy)butyric acid;
4-(2-(15-Carboxypentadecylthio)phenoxy)butyric acid;
4-(2-(1l4-Carboxytetradecylthio)phenoxy)butyric acid;
4-(2-(13-Carboxytridecylthio)phenoxy)butyric acid;
4-(2-(12-Carboxydodecylthio)phenoxy)butyric acid;
4-(2-(11-Carboxyundecylthio)phenoxy)butyric acid;
4~(2-(10-Carboxydecylthio)phenoxy)butyric acid;
4—~(2-(9~Carboxynonylthio)phenoxy)butyric acid;
4-(2-(8~Carboxyoctylthio)phenoxy)butyric acid;
4-(2-(7-Carboxyheptylthio)phenoxy)butyric acid;
4-(2—-(6~Carboxyhexylthio)phenoxy)butyric acid;
4-(2-(20-Carboxyeicosylthio)phenylthio)butyric
acid;
4-(2-(19-Carboxynonadecylthio)phenylthio)butyric
acid;
4-(2-(18-Carboxyoctadecylthio)phenylthio)butyric
acid;
4-(2-(17-Carboxyheptadecylthio)phenylthio)butyric
acid;
4-(2-(l6-Carboxyhexadecylthio)phenylthio)butyric
acid;
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sul fonic acid; 4-(2-(8-Carboxyoctanoyl am no) phenoxy) but ane sul finic acid;
4-(2-(7-Car boxyhept anoyl am no) phenoxy) bvt anet hi osul foni ¢ acid, sodiumsalt;
4- (2=(20- Car boxyei cosanoyl am no) phenyl t hi 0) but ane phosphoni c ddiJyne 2093
June 2002 - 138

4- (2-(19- Car boxynonadecanoyl - N- met hyl am no) phenyl t hi 0) but anesul f oni ¢ aci d;
. 4-(2-(~.8-Carboxyoct adecanoyi am no) phenyl t hi o) but anesul fonic acid; a
4-(2-(17- Car boxyhept adecanoy!l ani-n@fphenyl t hi o) but anesul fini ¢ aci d;

4- (2- (16- Car boxyhesadecanoyl am no) phenyl t hi 0) but anet hi osul f oni ¢ aci d)

sodium sait; 4z (G- CaLDOXIR L BUEF AN oeRy P B RRENY!

t hi o) but anephosp )
4- ( 2- (13- Car boxyt rdcdddanoy| ani no) phenyl t hi 0) but anesul foni ¢ aci d;

4- (2- (12- Car boxygpdaaagaybsatea)pheeyl t1icopRukpmeasid Ybutiye iaci d;
~.-(2-(11-Carbogygﬂggcanoylanino)phenylthio)butanethiosulfonic acid, sodium
sal t; 4-(2-(9-Carboxyrionaaoyl ani no) pheayl t hi 0) but anephosphoni ¢ aci d;

4- (2- (8- Car box%@%{ﬂéypaﬁbwtﬁﬁéawfmm)w%aﬁ thinxbaweveisci d;

4- (2- (7-Car boxyhepcddoey!l am no) phenyl t hi o) but ane sul finic acid;

~4- - - A

sal 1 (2 (1o A ARE R LN SR R IR 18T anephosphoni ¢ |

aci d; 3-(2-C14-Caﬁﬁﬁfytetradecanoylanino)phenoxy)isobutanoic aci d;
4-(2-(11-Carboxyundecylthio)phenylthio)butyric

acid;

4-(2-(1l0-Carboxydecylthio)phenylthio)butyric acid;
4-(2-(9-Carboxynonylthio)phenylthio)butyric acid;
4-(2-(8-Carboxyoctylthio)phenylthio)butyric acid;
4—(2-(7-Carboxyhepty1thio)phenylthio)ﬁutyric acid;
4-(2-(6-Carboxyhexylthio)phenylthio)butyric acid;
3-(2-(l6-Carboxyhexadecyloxy)phenoxy)propionic acid;
3-(2-(15-Carboxyisohexadecyloxy)phenoxy)butyric acid;
3=-(2-(l4-Carboxytetradecyloxy)phenoxy)butyric acid;
5-(2-(13-Carboxytridecyloxy)phenoxy)valeric acid;
5-(2-(12-Carboxydodecyloxy)phenoxy)valeric acid;
5-(2-(ll-Carboxyisododecyloxy)phenoxy)valeric acid;
4-(2-(ll-Carboxyundecyloxy)phenoxy)valeric acid;
4-(2-(1l0-Carboxydecyloxy)phenoxy)valeric acid;
4—-(2-(9-Carboxynonyloxy)phenoxy)valeric acid;
6-(2~(9-Carboxynonyloxy)phenoxy)caproic acid;
6~(2-(8-Carboxyoctyloxy)phenoxy)caproic acid;
6-(2-(7-Carboxyisococtyloxy)phenoxy)caproic acid;
7-(2-(7-Carboxyheptyloxy)phenoxy)enanthic acid;
7-(2~(6~Carboxyhexyloxy)phenoxy)enanthic acid;
7-(2-(5-Carboxyisohexyloxy)phenoxy)enanthic acid;
2-(2~(12-Carboxydodecylthio)phenoxy)acetic acid;
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(13- Car boxytri decanoyl am no) phenoxy) pent anesul fini c aci d;
~- (12- Phosphonododecanoyl am no) phenoxy) val er am de;

11- Sul f oundecanoyl am no) val eri c aci d; 11 June 2002 - 1BbdJune 2002
10- Sul fi nodecanoyl N—nethylanino)phenoxy val eri c acid;
9- Thi osul f at ononanoyl am no) phenoxy) val eri¢c acid) sodiumsalt;
9- Phosphonononanoyl am no) phenoxy) capr oi ¢ aci d;
7- Sul f oi sooct anoyl - N- met hyl B¢ no) phenoxy) caproic acid;
7- Sul fi nohept anoyl - N- et hyl am no) phenoxy) enant hi c aci d;
6- Thi osul f atohexanoylan1rm%phenoxy)enanthanlde) sodlun1salt

(
(
(
(
(
E
( 5- PhospRoféi-§ bhebarhoyvdrrnbjipirerberorelranttiiccaaed d;
211 8u|faumdecnumsanﬂdmmaécw&mnwo»paeﬁbxﬁ>&uytdc acid;
(
d
(
(
(
(

10- Sul f ad Db SENY PO '

9- Swufl ?Oggﬁgﬁﬁé ?}Gﬂen x%’%?gﬂ%%?%%%%héngé %2“1('12 Thi osul f
odecanoyl! a0 S%ﬁﬂgﬁﬂbpﬁve higdpoapienic

11- Phosphonmuﬁﬂecanoylanlno)phenylthlo) propi oni ¢ aci d;

i% gﬂ:;.ﬁgge canoylanln é%heny?#ﬂaﬂfﬂ¥gggggéggﬁgggfyrIC actd
11- Thlosulfﬁﬁhﬁecanoyl N- but yl am no) ghenyl thi o) valeric acid, sodium
; 5-(2- ( 10-PRethhdlastierywmdd cytiony ) phenpilthiodbwtyeid @acid;

3-(2-(11-Carboxyundecylthio)-4~methyl-phenylthio)

butyric acid;
3-(2-(12-Carboxydodecylthio)phenylthio)butyric

acid;
5-(2-(11-Carboxyundecylthio)phenylthio)valeric

acid;
5-(2-(10-Carboxydecyloxy)phenylthio)valeric acid;
5-(2-(9-Carboxynonyloxy)phenylthio)valeric acid;
3-(2-(12-Carboxydodecyloxy)phenylthio)valeric

acid;
3-(2-(l1-Carboxydecyloxy)phenylthio)valeric acid;
3-(2-(10-Carboxydecyloxy)phenylthio)valeric

acid;
6—-(2-(9-Carboxynonylthio)phenylthio)caproic acid;
6-(2-(12-Carboxydodecyloxy)phenylthio)caproic

acid;
6-(2-(1l1~-Carboxyundecyloxy)phenylthio)caproic

acid;
6-(2~(ll-Carboxyundecyloxy)-3-methylphenylthio)-

enanthic acid; i
7~(2-(l1l-Carboxyundecyloxy)-4-methylphenylthio)-

enanthic acid;
7-(2-(12-Carboxydodecylthio)phenoxy)enanthic acid;

—

-(2-
-(2
-(2-
-(2-
-(2-
-(2-
-(2-
-(2-
-(2-
-(2-
-(2-
-(2-
-(2-
od
-(2-
-(2-
-(2-
-(2-
I t;

a



acid; 5-(2i(12-Phosphonododecanoyl am no) phenyl t hi 0) pent ane-sul foni c acid;

11 June 2002 -14a 5-(Z-(I1-Carboxydecanoyl am no) phenyl t hi 0) pentane
sul finic acid; 11 June 2002

5- (2- (10- Phosphonodecanoyl am no) phenyl t hi 0) pent anet hi osul f oni ¢ aci d;

6- (2- (1 2- Phosphonododecanoyl am no) phenyi t hi 0) hexaneghosphoni ¢ aci d;
4-(2-(11-Sul fi noundecanoyl am ao) 4- net hyl - phenoxy) but ane-thi osul fonic acid,
sodi um sal t; 4-(2-(12-Sulfododeﬁaﬁggranino)6-nethy|phenoxy)butane sul fonic
acid; 4-(2-(I11-Suifodecanoyl am no) 3-chl or o) phenyit hi 0) but ane-sui finic acid;

4- (2- (10- Sul f oglecanay L agt AmdRERYS RPN hPYL fléndh Bkl f poi ¢ aci d,

sodi um sal t; ‘
4-(2-(12-Suifodod€€éﬂéylanino)6-nethy|phenoxy)butane-phosphanic aci d;
- (2- (1 1- sul fi9diindd8abiaybamidesyl Gxnki-meltphrdphrendr)huentr aneasid f oni ¢ aci d;
- (2- (11 - Sui finoyndecsasyéaHorglody NRIMdth§Ughenyty Yuepexy) fuisane- sul finic
(11-Sulfi?ﬁﬁiﬁéégéﬁﬁ§k%ﬁﬁdﬁgf9ﬁ}?§¥%ﬁfpfﬁpyiﬁgﬁﬁﬂﬁHQRVFYE}%)butanesuifonxc
cid; 4-(2-(12-Sulaciidododecanoyl am no) 5- et hyl - phenoxy) but ane- phosphori c
acid; 4-(2-(10:3u-ki1podesrigiloa gt Frixyd somet R fHenUis ) BxyyPLd ane- sul fonic
aci d; 4-(2-(9-Thi%%Xhtatononanoylanino)-4-f|uoro-phenoxy but ane-suifinic
acid) sodiumsalt,; -(2-(12-ThiosulfqtododecanoylaqinoA-S-triquronethyI-
phenoxy) but anétt@-éd b+ ¢arhaxyaadasydHioum3sanethylthio)phenoxy )~
4- (2=(10-Thi osul f aaadetanmildam no) - 4- hydr oxy-

D=(3- (9- Phosphoatteagoy T arreaas ot GRGD T R ot at ol 71 i yri ¢ aci o
5- (2- (11- Sul f ound BOSREFY RN C 425t dir ophenoxy) val eric aci d;
4- (2- (11- sul f isdirddtaCanbcyundPeplany Jré-8neeyidyiifenpxy) but yri ¢ aci d;
phenoxy)butyric acid;
4-(2~(l2-Carboxydodecyloxy)5-ethyl-phenoxy)butyric
acid;
4~(2-(11-Carboxyundecyloxy)4-phenylphenoxy )butyric
acid;
4~(2-(1l0-Carboxydecyloxy)-3,5-dimethylphenoxy)butyric
acid;
4-(2-(9-Carboxynonyloxy)-4-fluoro-phenoxy)butyric
acid;
4-(2~(12-Carboxydodecyloxy)-5-(trifluoromethyl)-
phenoxy )butyric acid;
4-(2-(l2-Carboxydodecylthio)-5-nitrophenoxy)butyric
acid;
4-(2-(ll-Carboxyundecylthio)-4-methylphenoxy)valeric
acid;
4-~(2-(1l1-Carboxyundecylthio)-3,5-di-methylphenoxy)-
butyric acid;
4=(2-(l2-Carboxydodecyloxy)-4~(dimethylamino)phenoxy)-
butyric acid:

5-(2-
4-( 2-
aci d;
4-(2-
aci d;



.h(n bbhmwbhmwﬂhmwwwhbmb

0o oL e

_— NN\~

Q

-(2-(il-Thiosuifatoundecanoyl am no) - 5- am no- 4- net hyl

cid) sodiumsalt;
(12- Fhosphonododecanoylanlno) 4-di net hyi - anlnophenoxy)busP#@eé@pa

(9- Sul fi nononanoyl am no) phenoxy) gr opi oni ¢ acid;

2-

2- (10- Sul f odecanoyl am no) - phenoxy) butyri ¢ aci d;

2-

2- (12- Thi osul f at ododecanoyl am no) ghenoxy) - 3- net hyl

-
-
-
- (
d

- (

yric acid; 4-
phenyloxy)but9%62&G&eﬂdrbmxxnbny1szhphanﬂxWéPBdbmmnnni@yBC3den anlno)phenoxy)

butyric aCid;4—(2—(1l—Carboxy-Z—methylundecyloxy)phenoxy)butyric

acid;

phenyl t hi o) butyric

pr opi oni ¢ aci d)

iumsalt; 3-(2-(11-Phosphonodeagnayl am no)t hi enyl oxy)-2-chl oro propioaic

id; 4-(2- (9 Sul f ononanoyl am no) t hi enyl oxy- 3- et hoxybutyri c aci d;
-(2-(12-sSul fi nododecano Ianlno)phenoxy -2-fiuorobutyric acid,
-(2-(11-Thi o&uKia(unC@é aEBYRIEAHORT e Procshy lami nodphenaRy0~aci d, sodi um
lt; 5-(2-(11-P rogg@dgeanoyl am no) - 3- met hyl phenoxy) - 4oxo- val eri c
|d,4(2125 Zp;ﬁ cid;
Eg I11) ?ﬁl flénﬂ-:ft ag:g iii@ﬁ%%gﬂiw%zﬁ%ﬁéfﬁgghggwapm1: d)
i 081 c aci
dlu salt; 4- (Zub&-Phosphonononanoylanlno)phenoxy) 4-f | uoro-2 butenoic

d; 11 Ju e

2-(11- Sulfg F%ﬁéE% y&#ﬁﬁ%???u¥%$ oxy? yrﬁg'a0|d

2- (4-Sul fino- é“EWF&Foﬁ?%%noylanlno)thlenyloxy)butyrlc aci d;

2-(9- Th|oséﬁ¢ZHG9—Eanbbtmngnyﬂmzydyheuyltmﬁbhréagthaxwy)butyrlc acid, sodium
t; 4-(2-(4-Phogi PQ fﬁhoxybutanoylanlno)phenoxy) butyric acid;

2- 4-1 ro 2

14- Sul f 2 dot e, ad 3- et hy| ph but
B g, el A P et shmy A, 3T ) phenoxy) b

4-(2-(li-Carboxyundecyl-7-ene-oxy)phenoxy)butyric

acid;

4~(2-(13-Carboxy-2-methylene-tri~decyloxy)phenoxy)—~

butyric acid;

4~(2-(11-Carboxyundecyloxy)phenylsulfonyl)butyric

acid;

4~(2-(1l1-Carboxyundecyloxy)phenylsulfinyl )butyric

acid;

4~(2-(1l~-Carboxyundecylsulfinyl)phenoxy)butyric acid;
4-(2-(ll-Carboxyundecylsulfonyl)phenoxy)butyric acid;
4~(2-(ll-Carboxyundecylsulfinyl)phenylsulfinyl)butyric

acid;

4~(2-(1ll~Carboxyundecylsulfonyl)phenylsulfonyl)butyric

acid;
and the like.

Also included as a 5oa-reductase inhibitor
in this invention is an agent for the treatment of
patterned baldness in combination with minoxidil is

of the following formula:



~+-(2-(11-Phosphonoundecanoyl-7-ene-anino)phenoxy) butyric acid; 4- (
4-Sui fo-2-f luo ro-2-but enoyl am ao ) phenoxy) butyric aci d;

2-(12- Sul fi nododecanoy! ani no) - 4- met hyl - 3- pyri dyl oxy) but yri d14H0€2002

2- (11- Thi osul f at oundecanoyl am no) - 4- net hyl - 3pyri dyl ogy) butyri c aci d;

2- (10- Phosphonodecanoyl am no) - 5- net hyl -3 pyri dyl oxy) butyric acid;

2- (11- Sul fi nodecanoyl am no) -4-nitro-3-pyridylthiobutyric acid;

2- (10- Thi osul f at odecanoyl am ne)1-08- ret hyl sul f onyl - 3pyri dyl oxy) butyric
id, sodiumsalt; 4-(2-(9-Phosphonononanoyl am no)5-chl oro-3-pyridyl- ,

i 0)butyric acid,

2--(11- Sulfoundecanoylanlno)S nmet hyi sui f onyi - 3pyri dyl t hi o) butyric aci d;
1 June 2002 - 143 R

2~(11- Sul fi noundecanoyl am no) - - et §)pyr|dylth|o)butyr|c aci d;

2- (11- Thi osul f at oundecanoytampd) - 4; 6t net hyl - 3- pyrldyloxy)butyrlc

id) sodiumsalt; 4-(% -PhRS honododecanoylanlno) 5 -(methylthio)-3
idyloxy)butyric aci d;
2-(10- Sulfodecanoylanlno) ' =\ycjté%ﬂ-5gyloxy) butyric acid;

2- (9- Sul fi nononanoyl ani no) - 4- f | voil o- 6* frethyl - 3pyr|dyloxy)butyr|c aci d;
2- (12-Thi osul f at ododecanoy! am no) Bs (meRhy!| ami no) - 3 pyri dyl oxy) butyric
id, sodiumsalt;

2-(11- thsphﬁnoundecanoylanino)4 phenyl - 3- pyri dyl t hi o) butyric acid;
2-(9-Sul f otii® yl'am no) 6- net hoxy- 3-gyridyl thio) butyric acid;

2- (12- Sul fi Aot e dndyflisthaditeted | aramatdser bns - Eﬁ%ﬁthﬁlbxyybutyrlc
id;
v
2-
2-
(-
2-

i

5-(2-(11- Thi@pul benzene, 1,2-disubstituted naphthalene,
sodium salt;

ndecanoylanln | ox i C aC|
(11- Phosphondﬁﬂhegeﬁngégﬁﬁﬁ$ )Rgp %%¥qd£§¥fhf n%ﬂu§ %i?}%%tyrlc aC|d;
(12- Sul f ododecanoyran mhems. ndt Hyer @ﬁPEph@#ﬁRQﬂhh§FﬁmP9rlc aci d;

(11- SulflnoundecannyféUBJK» 4-nethy| 3- thlophenylthlo)butyrlc aC|d

(

10- Thi osHI xﬁ%g‘dgg I a%ht Po I am i, i&ﬁﬁ en;@ o) butyric acid)

um sal t; o nonano roa hlenyloxy)butyrlc
id: 4-(2= (11C 1 é&e SAZGHER o) S92 W -hySERL %u? VKB but yri aci d;

X is 0, S. SO or 50,;
R is H,
C1-C4 alkyl,
phenyl or substituted phenyl,
halo,
haloalkyl,
hydroxy,
carboxy,
cyano,
C1-C4 alkoxy,
C1-C4 alkylthio,
C1-C4 alkylsulfinyl,



une 2002 - |44,
- (1O Sul finodecanoyl am no) - ~c- et hyl sul f onyl - 3t hi enyl oxy) butyri c_aci d;
-(2-(9-Thiosulfatononanoylanino)-4-nethy|su|fony|-3thieny|dk Ugt3002c
) sodiumsalt; 4-(2-(12-Phosphonododecanoyl am no)-5-trifl uoronethyl
-t hi enyl oxy) butyric acid;
-(2-(11- Sul f oundecanoyl am no) - 4- net hyl - 5- phenyl - 3t hi enyl oxy) butyri c aci d;
-(2- 11-Su|finoundecanoylanino)-g-nethylanino-3thieny|oxy)butyric aci d;
-(2-(12-Thi osul f at ododecanoyl am QﬁfB-dinethylanino 3-thi enyl oxy) butyric
sodi um sal t;
- 11-Phosphonogfd@Eqngyhgﬂiﬂ@hﬂg-anino-3thieny|oxy)butyric aci d;
erred conpoundﬁ.%qathe i nvention include:

11- Car boxyun %.%abylanino)phenoxy)butyric aci d)

(
(
(
(
r
(
(11- Car boxyun&@tthoyl am no) phenyl t hi o) butyric acid,

59- Car bgaynonafoca famnaobprwia@uymgwﬁdﬁ aci da) ‘
10- Car bgxy PV I utyric aci

(1Z- Car ngy %%Z%ar?&%%%@%%‘%&?&y) butyric acid,

(13- Car boxyt rEdecanoyl ani no) phenogy) but yri ¢ aci d)

(15- Car boxypetdiadecanoyl am no) phenoxy) butyri c aci d,
(1'l-Carboayundecganqyiafm 4+me ,ﬁhenoxy) butyric acid,
(II-Carboxyuggbgghg%kgﬁlﬂ%?aSFﬁﬁiigﬁ' Heno~.%)butyric aci d. 11 June
002 - 145 Al so i3RIMdelr 2% ERErEJtRTRSO% FBrditor in this invention is
an agent of the foll odnnghé ofonmuda BRecdme =0+ CIA yCOD ,, .., R' A z |
~ 1~zs~0)nRb @ qgﬁ'm/@ﬁngnaﬂ‘;ls: an 1, 2-di substituted aromatic ring,

preferably a REQ&F %fklggélkyl, phenyl or phenyl C;-C, alkyl;

a
3
4
4
4
a
4
P
4
4
4
4
4
4
4
4
4
2

y is 1-6;
z is 6-20; and

wherein
Rl
(&H)y and
R"
(éH)z can independently represent substituted
or unsubstituted alkyl radicals or alkenyl
radicals containing at least one alkene bond;
and pharmaceutically acceptable salts and esters
thereof.
The compounds of the instant invention are
inhibitors of the human testosterone-50a-reductase .
The scope of the compounds of the instant
invention are described by the above-described
formula.
In the description of the formula the
following terms are used which are hereby defined:



Dis OH NH2, NERc) ORc; Xis 0) S, SO, or SO2; Ris H, Cl-C4 al kyl) phenyl
or substituted phenyl, hal o) hal oal kyl, hydroxy) car boxy, cyano, Cl-C4

al koxy, Cl-C4 alkylthio) Cl-C4 alkylsulfinyl, _Cl-C4 alkylsul #5dyn2602 xo,
am no, Cl1-C4 nono or di-al kyl am no; 11 June 2002 - 146 R and R' are

i ndependently H) halo, O-C4 alkyl or d-C4 al koxy, am no, or ogo) where
CHR or CHR" in the formula become -C=0; Ra is H Cl1-C4 alkyl; Rb) Rc
are independently) C1-Cz alkyl':ﬂﬁknyl phenyl -C -C4 alkyl; nis 0-2; y is
1-6; z is 6-20; and wherein Rr i (CHy and R' (CH)Z can independently

represent substituted,or u §HP§1tbdth§I gdoal i‘ylaﬁda‘gh?@iéuﬂrﬁ kenyl radicals

containing at |east one aI
preferred is

"Cl—C4 alkyl" includes linear or branched
species, e.g. methyl, ethyl, n-propyl, isopropyl,
cyclopropyl, n-butyl, isobutyl, sec~butyl, t-butyl
and "Cy=Cy; alkyl' includes, alkyl up to 12 cartons
including n-octyl, t-decyl, n-dodecyl.

"Phenyl C;-C4 alkyl' includes benzyl,
2-phenethyl and the like.

"C1-C4 alkoxy' includes linear or branched
species, e.g., methoxy, ethoxy, n-propoxy, isopropoxy.
n-butoxy, isobutoxy, sec-butoxy, t-butoxy.

"Halo" includes fluoro, chloro, bromo or
iodo.

By the term 'heteroaromatic ring' as used
herein is meant a 5-6 membered ring, containing 1-2
N-atomgs, 1 S or O atom, or combination thereof, and
includes: pyridine, thiophene, furan, imidazole,
1,3-thiazole, 1,3-oxazole, 1,2,3-thiadiazole, and
the like. The limitation here being that the
1,2-disubstitution occurs on only ring carbons of
the heteroaromatic ring. Preferred hetercaromatic
rings are pyridine, furan and thiophene.

"Substituted phenyl" includes phenyl
substituted by one or more of Cy-C, alkyl, C;-C,4
alkoxy, or halo, and the like, as defined above;
representative examples include o, m-, p-methoxy
phenyl; 2,4-dimethoxyphenyl; 2-chloro-4-ethoxyphenyl;
3,5-dimethoxyphenyl; 2,4-dichlorophenyl; Z-bromo-4-
methylphenyl, o-fluorophenyl, and the like.



and pharmaceutically acceptable salts and esters thereof . The conpounds of
the instant invention are inhibitors of the humatn testosterone
5a-reductase. The scope of the compounds of the instant i nventilolingr2902
descri bed by the above-described fornula . 11 June 2002 - 147 1In the
description of the formula the following terns are used which are hereby
defined: X can be 0 or S preferably one X being 0) and particularly
preferred Wherein both gs are O, ' , the catechol structure. "C-C4

al kyl " iacludes |inear or brancﬁedJspeC|es e.g. nethyl, ethyl) n-propyl,

i sopropyl) cyclopropyl) n-butyl, isobutyl) sec-butyl, t-butyl; and 'Cl-Cl2
al kyl " incl udes al kyl ﬂﬂilb@llﬁl@amdunnaesnc 0} mgkylocdeﬁlndd-decy|

- dodecy . o rasBYL Ghaetithi|vidinghiudes ,g@&zpyma--p!ﬂserﬁé}m and the Li ke;

"Cl-4 al koxy |ncI ear or Dbranc ecl es hoxy, ethoxy)
n- propoxy, i sépPBEHARA WSH@B&y, trddpuesmatiyde- but oxy) t-butoxy; "Halo"
i ncludes fl uore2-didikioapebhpboamt thedbiké Substituted phenyl" includes -

phenyl substituted by 'Qﬁnecorafﬁfleth‘%"ci‘né:fhﬂskﬁl )_CC]?‘&;}’, qsal koxy) or hal o,

and the |ike, ,as,definea abBove; represegtatlve xa i'ncl ude o) m,

p- et hoxy phefgfined AbgVEet FUBELIHESSH: itk Ato 828t AMoxypheny! ;

3, 5- di net hoxyphealdnt 1h4od(e$#brgrphpmyg intlmddng; 4netiylithtbhonyl |

o-fl uorophenylE,\_hy?\ﬂgutohelgbiﬁe0 Iﬂq,llgal Mutyl‘tﬂ%Udﬁéd Ghe4 iR kyI defi ned
above, substituted w{ ? %@T ¢ aJ[ ﬁ %%&eb%e and |ncI udes:
trifluoromethyl) 2,2- d| éﬁ br yﬁgf’ S Y hdnetpas 5! I Yt thio" includes
Cl- C4 al kyl) def inedd ahpyee) suhatdtntad cailth @t aeastome of8-di va3ent thin

(- g% lgr ﬁupl) ngréﬂlﬂdgdllﬂlludfﬁldityhfelﬂh?isﬂﬁiﬂytlgldf gthyﬁémgaylhf( h: 0) i

n- buty 10 u - " al kyl sul finy

i ncl udes C1- ﬁ%ﬁ?&s’lghgﬁ%d ngge%l tuted wit-h at | east one

- SOgr oupi ng i ncl udi ng"CUBQMﬁIéﬁYIlFFhWT}ﬂét Hpcdudes (By-Csi 8dkybpyl sul finyl ,

ang the Ii ge deﬁneGAaabkyJ ssistasyted miaﬂhudeswisﬂz%zﬁl wlif%ﬁelfl ned above,
substitute gast 0 cl udi ng;

et hyl sul fon\% s o8 I’foﬁ{}lq'ﬁ%% r%épty PEoRyT . ethids) ) fonyl) and the
li ke; "d -c4 ffony di%??(%ﬂPY&ﬁP%WY]ncIDUBBEY%rﬁﬁlrﬁ?nyéubéﬂt uted with one or
nore Cl-CA4 althd 1dkeups as defined herei nabove) including: nethylam no,

et hyl am no, n-butyl am,po)e t y | N- di et hyl ani no,
met hyl -t - but yl ani no ﬁ% ¢ “}3?% 5@%@)1;&@ gRi Ay @He’iﬂdeé\l

roup on the benzene
ring can be rﬂ"l%é’é’nt ’i"’f’r%’tﬁe)? f"r’ﬁt#‘h‘é“epro&c QE? 2 ﬁﬂgﬁ)il met hyl , met hoxy)
cyano, car borgstoupgy#s t définedr baeeinahovepr dneknding i netmmmoti ng
6- ni trODhenoletivlhﬂlﬁb OV (B¥dht aming, d-bad E&hixﬁl iRyt Ry CafRNT | onal

reaction, §%§}’9é‘§%‘é Tm?(_'hg,rf_gr 4 §,t1|a91n dot% T%’fcl’ ation, or created

froma startr ronal “group p esent tonverting a | ater
added vitro to an amiTRE gt @SFUBYOE B/EAUPE| €D rEuGENSANE (9N al kyl ating to a
nono or di al kdtatoacomdticaring gawue paesbet sitljtdatey 1w di azotization to a

hydroxy gr ougﬁmw?wgeé;@n eb% fgi.u dn@éh t ryétq{oh?hl o’? xﬁo met hoxy group.

Simlarly, canv g t he anal ogous

procedur es dé’é&'PP’Bé P+ tr&)fb“°@?é§rﬁ ¥ pa%9‘8’0t§98ﬂt§r1t9ﬂ 6) by Newman and
Karn~s, and JingOpgniiGuphenot, 1pjn FO@w CQSG‘E? Ay ofwadded Haterd Evans, E. S

The resul ti NGyt i Pbnéét ikhal reaction, e.g. chloro, as by
chlorination, nitro by nitratiom, or created from
a starting or added functional group present, e.g.




11 June 2002 - 149 al~,y7.ated to al kylthio, which can be oxidized to the
correspondi ng sul foxide or sulfone. Preferred substituents ar =

al kyl) d-C4 al koxy and phenyl. These reactions and sequences(?1;1|i]%ene(%m£54
conventional in the art and it will be obvious to one skilled in the art to
nodi fy the benzene ring to arrive at an R radical disclosed herein. By the
term "pharmaceutically acceptabl e lts and esters thereof" is neant salts
and esters of the acid groups iﬁ'ﬁﬁ Tinal nol ecul e which can be used as
part of the human drug delivery systemand include the salts: sodium

pogassitum) Calt ﬁb:lmrtfimfgvai y@eﬁla:aabhtﬂi@fb %mﬁi{z’g[‘}n?!ﬂ%iﬁx'b”ary amrmtni ;Jm
and esters: e ester, acetura s e) e e, phenpr opi onat e
acet ate) pamaf ?“Pa?Pa' égfgf%t#ﬁnirfﬁhggf?%' %e}'pf“g@ﬁbﬁ%r’:ﬁugati ons whi ch
wi | | hydr ol yzemonp tare diadkybamigieysi Hh i ggpPbe ¢an rhegendrat e the acid,

i ncl udi ng pi valjexted &%, deafot fdatasat td AnydpoxpXxgtoufnerni{enebo esters) and

the like. R ( Vi e i,S, 1- ef er abl C contain at | east one
R substi tuentc. .I%fe&i%ﬁiaw%%oVe)megﬁﬁP%%’ffﬁbg)% é.‘ggt,m%ﬁ-rf’“l’mz- CHz-;

- CHZ- CH2- CH2- ; SimidarlyGHa CrRlnoxyCRi¥oupi-can depcopvegted toCRz-' H CHZ-; CH3
Cﬁ’j Cl bOCHgOI OCER{EB byCiiRe Griza Xdgous Fpdideduies! défcribeldl ii:uméHZOOZ - 150 An
al kene bond ca 0 r nt__i : - ;

CH2- CH=CH- CH2-7 ° a@z %ﬁ;@}fﬁf‘_ %&E?&’é—%—xhgﬁggt%%&hR (CH) Z2) where z
is 6-20, prefefbhKarmessq)andy cO5€ai Fhem- 13dasPPohkd H1966DsPYt uent as

defi ned above, Kwauct ,can bed ciwgrset BLY. al’hd reesubting@ipa- €&H, where n i s

(h 7 o ST?‘“@;%&X%%&*?&&Z R g b Tl S wnere one
R or R is H rrgeppnding, ﬁéﬁ?h&? f’rptsght??%'d T effEF89hoth (CHYy and
(CH)z are al ky$ubsriguentedaro@olpd€, oflkyle Cps€ammlkoxyenndon are given by
the follow ng fiddipil asrnEee -reaClthods EXd1 sBghehtes GreaRonveh-NRD O R

tional in the art and it will be obvious to one

skilled in the art to modify the benzene ring to

arrive at an R radical disclosed herein.

By the term 'pharmaceutically acceptable

salts and esters thereof'" is meant, salts and esters

of the acid groups in the final molecule which can

be used as part of the human drug delivery system

and include the salts: sodium, potassium, calcium,

ammonium, substituted ammonium, quaternary ammonium,

and esters: ethyl ester, aceturate, besylate,

edetate, phenpropionate, acetate, pamoate, and esters

which serve as '"prodrug" formulations which will

hydrolyze in the body at physiological pH's to

regenerate the acid, including pivaloylates, e.g.

pivoxetil and pivoxil, and Kanebo esters, and the

like.



and) 11 June 2002 - 151 R -~ Cd-T) y CCcOHRI H~~ C- zs~ O aRb OR
wherein R) R) R', X Z) Rb are defined above; and particularly pref erred
are: --~ CHz) 3 CC~OPi | H i --( CHZ) aSRb~ and -( CHz2~ 3coc1-ﬁwunec2@p)2

NSRb~ O ~rhere n is 8-14, and Rb is nethyl) ethyl) cyclopropyl,
n-propyl) t-butyl) phenyl or benzyi. The conmpounds of the instant invention

i sopropyl)

caa be nmade by the procedures outlined in the follow ng Flowharts. 11
June 2002 - 152 FLbWCHART A-3_Cifg — HzCH2CHzCO2Et + Hr CH2CHZCH2COZEt Oz
& 2 ( H ~CHzCHzCHzCOZEt (' 11 ~2

Rl

]

(CH)y, where y is 1-6, preferably 3, can
contain at least one R' substituent as defined above,
and can be alkyl, e.g., —CHy; ~CHp~CHy; —-CH,-CH,-CH,,
~CH; —~CE-CHp; ~CHp~CH; -CHp-CH-CHy;

CH3 CH3 Cl 0CH3
~CHp~CH~CHy ;
OCH,CH3
and the like.
An alkene bond can also be present in
R 1
{

(CH)Y—. e.g., —CHy—CH=CH;~CH,~CH=CH-CH,;
—CHZ—CHZ-CH=CH; —(CH2)3 -CH=CH, and the like.

RH

{

(CH),, where z is 6-20, preferably
8-14, can contain at least one R' substituent as
defined above, and can be alkyl; e.g., -(CHp)g-
-(CHy)20: —(CH2)9—$H:

CH3
—CHz—FH-(Cﬂz)g—; —(CRZ>5—CH—(?H2)4—;
F 0CH4
and the like.

An alkene bond can also be present in

$n

(CE),, e.g., —CHp-CH=CH~(CHp)g-;
—(Cﬂz)8~CH=CH—(CH2)2~; —(Cﬂz)g—CH=CH~<C32)9—;
(CH7 ) 4~CB=CH~(CHy )4-; and the like.



4OIHrCHZ( CHZ~ ~ 0COH - C CHa~ aCl ~SCH2( CHz) ~ oCOOH ( C) 5 6 q900
Oz CEHO)f 10 S=HO ~ C=HO ~OH HODO=Ha=HatH:, ~ n8 d O CEHoniJk?sn{%lq%

H HOOAZHOt HaZHOO' J 9 O = CEHa )HaSzHa ~ C=HO ) ~~H ~I ~-~ ~~ 0
O =CEHa has=Ha~ C=Ha )a H | =HNOO=FI Ot Ha=H C~ ) C~ ) GO =C~HJ ~I aSZHO -~
C=Ha )nH -.- C9 ) + C ~ aH=0a=HO=HO=H CD ) HJ M3 - i;ST ZOOZ aunt ~ ~

- 109 -

Preferred is where one R' or R" is H and
R R"
particularly preferred is where both (éH)y and (éH)z
are alkyl,
Representative compounds of the instant
invention within the above general formula are given
by the following, structures;

1 ;X-( CH) yD
O

Sy

0~ 'N- g- (CH).E
H rlz"
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Particularly preferred are the following
compounds:

RI
—(CH), COOH

H—Cﬁ—((iH) , COOH

O R

RI
I

X—(CH), COOH

—C—(CH), P(CH)
AN R A

c rr O ,

RI
|

_X—(CH), COOH

H—clzl—((?H) 2 SS0,Na

o r !

t x ~n\ / ~Cn x~
11 June 2002
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X—(CH), COOH

R
Hog | °
O R '
T'
X—(CH), CONH,
r
~—C—( CH), COOH
H O |
O Ru

where X is O or S and R, R', R", y and z are as

defined above.
Preferred compounds within this class are:

X—( CH2> 3COOH

H—ﬁﬁ_(CEEDnCOOH '
O



11 June 2002 - 156 - As seen in flow Chart A-3, o-nitrophenol 1_, ethyl

4- bronobutyrate ~ and anhydrous K2C03 in e.g.) ' dry acetone are heated at
reflux e.g. for 1Z-100 hours) or stirred for an extended perigd‘%me@pﬁ% at
room tenperature) under a nitrogen atnosphere to product ethyl

4- (Z-ni trophenoxy) butyrate $) in Step (A). A solution of ~in e.g., ethyl
acetate is catalytically hydrogenated at roomtenperature under e.g. 40
psig of HZ in the presence of a.59Pd/C catalyst to yield ethy

4- (2- am nophenoxy) butyrate 4 in Step (B). Steg (C) conprises reacting the
| Z- bromo dodecanoic acid $ with isopropyl nmercaptan in a suitable solvent,
e.g.) dinethoxyethane) at about 80-85C to obtaia the acid $. In Step (D)
the mono acid $ is reacted with the amne 4_ and .
N~N~- di cyci ohexyi car bodi i m de S{XID at e.g., roomtenperature in e.g.) dry
met hyl ene chl oride) optio (O )pEFhce of 4-di net hyl ami nopyri di ne,
to produce the am de ~p: ep (E), the ether-amde ~, is de-esterifted
by e.g., 225 NNaCH in Me i t i nal, product, nonoacid $.
The nmonoacid $ can be treated w_{.—@l-ﬁ;?gg)?%@?%ce’t one/water) at room
tenperature for (4-24 hours) to ppoduce the correspondi ng sul foxi de 8a.
Additionally, 8 can be treated wth neta-chl orobenzoic acid in (CH2Cl2) at
a tenperature of about 0 to 25C for (1-24 hours) to produce the
correspondi ng sul fone 8b. 11 June 2002 - 157 In Step (F) the ester 7 is
treated with ammonia in (nmethanol) at roomtenperature for, e.g.) 1-7 days

to produce the amde 9. Flow Chart B-3 illustrates the synthesis of the

sul fur anal ogs of the inve tiq@.@ u In Step G the

or t hoam nvt hi ophenol is (ed m??%gﬁhe I%om)ester ~, under conditions
simlar to Step Ato the thioether ~, .. In Step (H)) the thiother
~,, is reacted with an al Ryl t By 04 keRBe2n28PaN8nder sinilar conditions
usi ng DCC anal ogously as in Step to produce the acylated ester ~, ~.,. In
Step I) the ester ~,~, is hydrol&&ed to produce the free thio acid ~) which
has the 5-a-reductase activity described herein. As seen in Flow Chart C- 3)
the conmpound ,~. can further be oxidized to the sulfoxide in Step Ja,
starting with the thio conpound ~ to produce the suifoxide ~,,~,) which can

be hydrol yzed, anal ogous to the conditions in Step | to produce the active
acid In a simlar manner) ~4. C ted to the sulfone-ester ~,,2)
whi ch can then be hydr ol gﬁi¢%g€%§e¢§%{he conditions in Step | to the
correspondi ng acid ~$R ativel the_sulfur in o-nitrobenzene thiol as
a separate starting material Hma€ X 9 an' be coupled to yield the
ester aikylthi o conpound corre&spdndi ng t [~, whi ch can be oxidized to the
correspondi ng sul foui de or sul f ofle, then Yol | owed by

X~—(CH;) 3CONE,

H—-cﬁ—( CH,) ,COOH,
o)

where X 18 Dor 8 and n is B-14.



11 June 2002 - 158 reduction of the vitro group to the am no and then
coupled with a suitable reagent e.g.) ,,, to yield the linear amde

cont ai ni ng unoxi di zed sul fur anal ogous to 77. A further nodif1tédneotfd2s
Where the sulfuracylating agent is first oxidized to the corresponding

sul foxi de or sul fone) then coupled with the amno group of a.g., ~ to yield
a.g. containing only an oxidi zeg&gul fur in the amde chain. It is obvious
t hat ot her nitrophenols can be sfituted for ,1 in Flvw Chart a-3 to

provide the scope of the conpounds covered by this invention and include
the following: = 2 nifys8pReade 2 cbhpodid ey bRBENP these

2-Vitro-5-net h% ghenol -vitro-4-nethyl phenol 2-vitro-3-nethyl phenol
2-vitro- 4. - pheASFPhSTS: 2-vitro-5- phenyl phenol 2-vi tro-4-chl or ophenol
2-vitro-4.-(trifluoromethyl)phenol 2-vitro-4-methoxyphenol

2-vi tro-6-et hoxyphenol __an éH' keooparting materials for Flow Charts
B-3 and G3 in additi _L@ bt"zomcr}e%m ally available and readily nade

by prior art procedur d |nclude all of the above listed conmpounds where
- SHis substituted for” - O—€rt({¥in,Q®@Hvi tro group. 11 June 2002 - 159
Qther starting materials f6 W in both Flow Charts A3 and B-3 include the

foll owi ng: Br-CH2- COOwve, C1- CﬂZCHZCHZCOOCH( CH3) 3) Br - CH2CH2CHzZCH2COOMWe)

Br - CH2CH2CHZCH2CH2COCEt )  Br - CH2 CH2 CHZCHZCHZCHZCO0 CH2 CHZCH2 CH3)

Br - CH2CH( CH3) COOVe)  Br - CH2 CH( CH3 w8 ht 1sBe-GHR.CH2CH2COOMe,

Br - CH2CH( OCH3) CHZCOOCH( CH3) 2) C1- CHZCH( OCHZCH3) CH2COOWe)

Br- CHZCH( F) CH2COOMe) and the like. Oher starting materials for the acid ~
to produce the acid for acplating the am no group in _4 or ~,~, include the
foll owi ng: MeS-(CH2) 6CO D %Hi)m ( CHB) 2CHS- ( CH2) gCOOH)

Et S- (CH2) ~COOH) CH3CHZ@ CHZ) 10C00H, (CHg) 2CHS( CH2) 11COOH,

MeS- (CH2) 1zCOOH, EtS-(ORR (CHZ) 14C00H)

(CH3) ZCHS- (CH2) 15C00H) CH3( ) )™ » (CH3) 2CH- CH2S- ( CH2) 1~COCH)
11 June 2002 - r60 CH3-CH2- CHZpS- (CH2) 18C0O0H, CCH3) ZCHS- (CH2) i gCO0H,

Et S- (CH2) 20CO0H, MeS- CH<CH3) - ( CHZ) 10C00H, <CH3) 2CHS- CH2CHZCH( CH3) CHZCOOH)
MeS- CH2CHZCH CH2COOH G Bt S- CHZCH( Q¢H3),( CH2) 7CO0H,

CH3CH2CHZS- CH2CH( OCH2 BLFc (GH2) 7- S- CHz- COON

(CH3) 2CH( CH2) 5- S- CH2- COOH CH3( CHZ) 9- S- CHZ- COOH CH3(CHZ) 11S- CH2C00H, and the
| ake. Representative conpounds of the instant invention include) but are
not limted to: 4-(2-(20-1sopropylthioei cosanoyl am no) ghenoxy) butyric acid;

4- (Z- (19-Met hyl t hi ongRadecaNQATLE QRN YABEURR Ul ddrit 138 Fan
be made by the procedures outlined in the following
Flowcharts.
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- (18- Et hyl t hi ol oct adecanoyl am no) phenoxy) butyri c acid;
-(17-Tsopropyl t hi ohept adecanoyl am no) phenoxy) butyri c aci d;

- (16- Met hyl t hi ohexadecanoyl am no) phenoxy) butyri ¢ aci d; 11 June 2002
- (15- Met hyl sul fi nyl pent adecanoyl am no) phenoxy) butyri c aci d;

- (14- Met hyl sul fi nyl t et radecanoyl am no) phenoxy)- , butyric acid,
~-(13-n-Propyl thiotri decanoyl am no) phenoxy)- , butyric acid; 11 June
- 161 4-(2-(12-n-Butyl sulfitay¥l dodecanoyl am no) phenoxy) butyri c aci d;

-(11-sec-Butyl t hi oundecanoyl am no) phenogy) butyri c aci d;

- (10- phenyl t hi odecanoyl am nQ) phenoxy) - butyri c aci d;

- (10- benzyl t hi odecanoyl am nM—%&t yric acid;

-(10-iso-Butyl sul f onyl decanoyl am no) phenoxy) butyric aci d;

-(9-t-Butyl t hi ononanoyl am no) phenoay) butyri c ac;id; o,

- (8- Et hyi sul fonyl o m no) phenoxy) beayrg 5 CE,C0,EL

- (7- Tsopropyl t hi oh%yl*a‘?gcﬁﬁ?ﬁﬁﬁﬁ&ﬂ'b Lc acid;

- (6- Met hyl t hi ohexanoyl ami no) butyri ¢ aci d; :

- (20- Et hyl sul f onyl ei rosanoyl a~mzno) phenyi t hd o) bytyri c aci d,

- (19- I sopropyl t hi ononadecanoyl anm no) phenyl t hi 0) Rg)yri c acid;

- (18- Met hyl t hi ooct adecanoyl am no) phenyl t hi o) but yri ¢ aci d;

-(17- Et hyl t hi ohept adecanoyl am no) phenyl t hi o) butyric aci d;

- (16-1 sopropyl hexadecanoyl am no) phenyl t hi o LQuioy#h,ch.caeo st

- (15- Met hyl t hi opent adecanoyl am no) phenyl t t yric acid;

-(14- Met hyl sul fi nyltetradecanoyl am no) phenyf t WHobut yri ¢ aci d;
4

(2
(2
(2
(2
(2
(2

2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

©

" i it
EtOC( CHy)4oCOEL CH,OC( CHy) 1 oCOOH

=3 &
Icn)

CHaUtI'—'.( CHy)10C0CL

z
H,CH,CH,CO, Et
&) + (1) <2 @i
(CH;) 1pCO2CHy

lm

Q
@,\Nozr:,cnzcnzcooﬂ
(CHz) 1oCOOH

8
)
HO
g



4- (2=(13- Met hyl sul fonyl tri decanoyl am no) butyric acid;
4-(2-(12-n-Propyithi ododecanoyl am no) phenyl t hi o) butyri c aci d; 11 g e
002 - 162 4-(2-(11-n-Butyl sul fi nyl undecanoyl ani no) phenyl t hi &} BYRS (ﬁ,&
cid; 4-(2-(10-sec-Butylthiodecanoyl am no)ghenylthio)butyric acid,
10- phenyl t hi odecanoyl am no) phenyl t hi 0) -butyric acid;
10- benzyl t hi odecanoyl am no) phenyl t hi 0) -butyric acid; .
9-i so-But yl sul f onyl nonanayhagi-ho) phenyl t hi o) butyric acid;
8-t-Butyl t hi ooctanoyl am no) phenyl t hi o) butyric acid;
7- Et hyl sul fi nyl hept anoyl am no) phenyl t hi o butyric acid;
6- 1 sopropyl t hi ohexanoyl aw%&ﬁ&ﬂ{&kﬁi o butyric acid:
| 6- Met hyl sul fi nyl hexadecanoyl am no) phenoxy) propi oni ¢ aci d;
15- Met hyl sul f onyl i sohexadecanoyl am ao) phenoxy) butyri c aci d;
14- n- Propyl t hi ot et radecanoyl am no) phenoxy) i sobutyric acid;
13-n-Butyl sul finyl tri decanoyl am no) phenogy) val eric acid;
12- sec- Butyl t hi odvdecanoyl am no) phenoxy) val er| c acid;
1 a1t i sododecanoyl @220) CRLFHCOEL
11-t-Butyithio ecanaytBohun 0B ES
10- Et hyl sul f i n\¥demsgnoyl am no) val eri ¢ aci d;
(9- 1 sopropyl t hi ononanoyl am no) phenoxy) val eri ¢ aci d; »
10 2 -

CH,CH,CH,CO,Et
11 + 7 _J_.H)
"‘ﬁ"(':—'1'1'.')10(302"’B

o 12
Cly
~C~(CH;)oCOzH
Ho

2
a
4-
4-
4-
4-
4-
4-
3-
4-
3-
5-
5-
5- 1-i so-Butyl sul
5-

5-

5-

-t
-
- (
-<
-
-
-
-
-
- (
-
-
-
- (

NI\)I\)I\)NI\)I\)I\)NI\)I\)I\)NI\)I\)

i
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(Z~
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_(ﬂm-b-b-hwwwl\)l\JN\l\l\lCDCDH

une 2002 - 163 6-(2-(9-Methylthi ononanoyl am no) phenoay) caproi ¢ aci d;
- (8- Bt hyl t hi ooct anoyl ami no) pheno$y) caproi ¢ aci d; 114 2

-(7- Isopropylthl0|sooctanoylan1no)phenoxy)capr0|c aci d; une 2002
- (7- Met hyl hept anoyl am no) phenoxy) enant hi ¢ aci d;

-(6- thhylsulflnyIhexanoylan1no)phenoxy)enanthlc aci d;

- (5- Met hyl sul f onyl i sohexanoyl am no) phenogy) enanthic aC|d

- (12-n-Propyl t hi ododecanqyhqgi no) phenoxy)) acetic acid;

-(11-n- Butylsulf|nyIundecanoylanlno)phenoxy)acetlc aC|d

- (10-sec- But yl t hi odecanoyl am no) phenoxy) aceti ¢ aci d;

-<9-i so- But yl sul f onyl nonarneWaGlARY ©-3pi oni ¢ aci d;

-(12-t- Butylthlododecanoylanlno)phenylthlo)proplonlc aci d; .
- (

- (

-(

- (

- (

- (

5-

11-1 sopropyl t hi oundeca ylanlno)ph
11- Met hyl t hi oundec

put yri c aci d;

anlﬁo) pH%noxy)butyrlc acid;-
12- Et hyl t hi ododecal am nojph hlo)butyrlc aci d;

11- Isopropylthloundgca Ianlno)ph@ﬁylbﬁlo)valerlc aC|d

10- Met hyl t hi odecanoy4 am no)

enyl thio)val eric ac 11 June 2002 -
(2-(9-Met hyl sul fi m: 5 m nolphe@tﬂmﬁ) 'w? aci d;

11- EthyIsqu|nyIundecanoylanlno)phenylt |0Iprop|on|c aC|d;

3 erOCﬁ
24 H 25
/ 72
@f O n o=
-COCF; NCH,
[ l 27
CH H
_—' -cccnz)wcozcng : :N'C(CHz)mCOZCH:i
28 T
P OB 0
o —_
1t
- C(CH;)10C0-CHa
CHy 30

@Q/\MH

o

"

~C(CH;) 10C0zH
|

CHy 34
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- (12- Met hyl sul f onyl dodecanoyl am no) phenyl thi o) val eric aci d;
-<~. 1-n- Propyl t hi odecanoyl am no) phenyl t hi o) val eri ¢ aci d; 11 June 2002
(10 n- But yl sul fi nyl decanoyl am no) phenyl thi o)val eric aC|d,

- (9-sec-Butyl t hi ononanoyl am no) phenoxy) capr oi ¢ aci d;

-(12-iso-Butyl sul fonyl dodecanoyl am no) phenyl t hi 0) caproi c acid;
-(I'l-t-8utylthi oundecanoyl am no) phenyi t hi o) caproi ¢ aci d;

-(11- Et hyl sul fi nyl undecanoyl a&’ne) - 3- nethylphenylthlo)enanthlc aci d;
- (11-1 sopropyl t hi oundecanoyl am no) - 4- net hyl phenyl t hi 0) enant hi ¢ aci d;
(12- Met hyl t hi ododecanoyl a p nant hi ¢ aci d;
(II-Phenylthloundecanoylagﬁﬂgﬁﬁgﬁgﬁﬁé%iphenoxy)butyric aci d;

- (10- Benzyl t hi odecanoyl am no) 3- met hyl phenoxy) butyric acid;

- (9- Met hyl t hi ononanoyl am no) 5- net hyl phenoxy) butyri c aci d;

- (12- Met hyl sul fi nyl dodecanoyl am no) 6- net hyl - phenoxy)butyric aci d;

- (11- Met hyl sul f onyl decanoyl am no) 3- phenyl t hi o) butyric acid;

-(1
- (
-(

- (

0- n- Propyl t hi odecanoyl am no) 4- net hyl phenoxy) butyri c aci d; 11 June

165
9-n-Butyl sul fi
12-sec- Butylth odecanoyl am noR6- net hy noxg but r| c acid;

if(
.S/

¥ondiundecanoyranm ho) - 3- 2)9CH;

4

11-iso-Butyl su

0™ "\ co,Et

@Ncc cnzhcrrch OEt),

07 " co,Er "N co,n
@gﬁc CHCHBCO; @Cmc CHSCHRORD:
fa) 0

4 35

MS%%O)S fl uorone mqﬁaﬁb) butyric acid;



henyl t hi o) val eri c aci d;

(2-(11-t-Butylthi oundecanoyl . am no) - 3- et hyl sul f onyl phenoxy) butyric acid;

( (11-Ethy|su|finyIundecanoylanino)-4-nethy|su|fony|phenylﬂﬁﬂﬂ?%%@@%ic

i 4-(2-(12-1sopropyl t hi ododecanoyl am no) 5- et hyl phenoxy) butyric aci d;
(11- Met hyl t hi oundecanoyl am no) 4- phenyl phenoxy) butyri c aci d;
(10- Et hyl t hi odecanoyl am no) - 3, 5- di et hyl phenoxy) butyric acid;
(9-1sopropyl t hi ononanoyl amiRg) -4-f | uoro-phenoxy)butyric acid;
(12- Met hyl t hi ododecanoy~. am no) -5-trifl uoronet hyl phenoxy) butyric aci d;
(I'l-1sopropyl thio)undecanoyl am no) phenoxy) butyric acid)
(11- Et hyl t hi 0) undecanoyl am nBLEWeCHARERZbut yri c aci d)
(9-1sopropyl thi o) nonanoyl am no) phenoxy) butyric acid,
(
4
(
(
(
(

o

2
2
d
2
2
2
2
2
2
2
2

10- 1 sopropyl t hi o) decanoyl am no) phenoxy) butyric acid, 11 June 2b02 -
-(2-(12-1sopropyl t hi o) dodecanoyl aprrg)pheno butyric acid,

13-Butylthio)tridecanoyl am pe .-Qnoxy)tnﬂ%Qﬁ acid
15-t-Butyl t hi 0) pent adevanoo) phenoxy) but yNeg aci d)
11- Tsopropyl t hj )undecanbyl:n-'o¥@@@ﬁﬁk#¥%§l€ﬁ$§iacid,
11-Ethy|su|finfg)undecanoylaninoﬁ”phenoxy)buty c acid)
(11-1sopropyl sul fonyl )undecanoyl a né¥£4-nethylgggnoxy)butyric aci d,
4.-(2-(11-Ethylsul finyl)undecanoyl am no) - 5- net hyl phenoxy) butyric acid. Al
of the conmpounds descri bed above in the present inventioié\zrepared in
i

66
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- (2-
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accordance Wth the methods descri bed above, are) as al ready described) can

be used to tzeat BPH in conbination mﬁtp,gg/quha adr ener bl ocker by
oral, parenteral or topical adm nistradlon: CO,Et
W
2< HI!
(@)
37 |
/\/\

0 CO,H
@ENC( CH,) ¢CH,SO5H
H!!
o)
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11 June 2002 - 1,67 In this invention, the al-adrenergic receptor blocker)
and t he 5a- reductase inhibitor are adnlnlstered in conblnathq‘ﬁﬁgqgaﬁely
or as one single conbined pharmaceutical conposition via parenteral ral
means. Preferably the al-bl ocker and the 5a-reductase inhibitor are
adm nistered orally as separate conpositions. The amount of each conponent
adm nistered is determned by the attending clinicians taking into
consideration the etiology and déferity of the disease, the patient s
condition and age, the potency of each conponent and other factors. The

al - bl ocker conpositions are general esed in accordance wth the
current Physician's Desk Reference #gegﬁﬁ%ggﬁk§%ed by Medi cal Econom cs Co.
Inc. of Oradell, NJ 07649. The dosage ranges given here are fromthe PDR 44
(edition) 1990). For example, terazosxn is adm njsiered in a dosage range

of about 1 to 10 ny once, Qf ) per day pe son Bas prazosin ig
admini stered twice (b.i[d)J a day. xThe 5 duct ase i nhi bi$or conpositions
are general ly adm ni ste iM2a dosage ra SPZabout 5 ng—per day per

per son~once each day (qg.d.). In a preferred aspecb—of this invention) the
al - bl ocker is terazosin ﬁﬁlch is adm ni stered oraIIy to a male human in one
dai ly dose of about 5-10 ng and the 5a- r educt asENFMRN dyégw is finasteride,
which is adm ni stered orall ally e of about ng . 11 June
2002 - 168 The al-bloc and the 5a-red unqm%bqpar may be conpounded
into a single dosage fo table for oral’ oM parenggral adm ni stration. A

tabl et or capsule or cap ets are paﬁﬁlcularly canvemri ent forns for oral
adm ni stration. Such conp05k#+ons useful in the prijesent invention are
typically formulated with conventional pharmaceutijcal excipients) e.g.)
spray dried | actose and nmagnesium stearate into tagblets or capsules for
oral adm nistration. One or nore of the active subbstances, Wth or w thout
additional types of active agents) can be worked into tablets or dragee
cores by being mixed with solid) pulverulent edf NEwegibstances, such as
sodiumcitrate) calciumcarbonate or dic m phosphat e, and bi nders such
as pol yvinyl pyrrolidone, gelatin or cell g=3n)wadives) possi bly by
addi ng al so | ubricants such a nagnesiun1stearé%e) soggum |l auryl sulfate,
~~Car bowax or polyethylene glycols. O course, taste=tnproving substances
can be added in the case of oral admnistration forma. As further forns of
adm ni stration, one can use plug capsules, e.g. hard gelatin) as well as
cl osed softgelatin capsul es conprising a softener or plasticizer, e.g.

gl ycerine. The plug capsules contain the active substance preferably in the
formof a granulate) e.g. in mxtures with fillers) such as | actose,
saccharose, maanitol, starches such as potato starch or anyl vpectin,

cellul ose derivatives or highly-dispersed silicic acids. In soft gelatin
capsul es) the active substance is preferably dissolved or suspended in

sui tabl e I'iquids) such as vegetable oils or Iiquid polyethylene glycols.
11 June 2002 - 169 The active ingredient conponents used in accordance
with the present invention may al so be fornmul ated into once-a-day or even
| onger sustained rel ease conposition by conventional techniques well known
inthe art. In place of oral adm nistration) the active conpounds nmay be
adm ni stered parenterally. In such case) one can use a solution of the
active substance) e.g.) in sesanme oil or olive oil.



Fol |l owi ng the above treatnent using the described reginmen) the synptons of
BPH i ncl uding enl arged prostate volune) nocturia, increased h fltanggaz
decreased urinary flow, are inhibited) in sonme cases prevente

treati ng androgendependent di seases such a benign prostatic hypertrophy in
accordance Wth this invention. To assist in determning the effect of the
prostatic treatnment) bl ood plasnma concentrations of testosterone (T),

di hydr ot est osterone (DHT)) and gégstate‘acid phosphat ase (AP) as well as
prostate volunme are neasured. L red concentrations of DHT and prostatic
AP, a reduction in prostate volunme are indicative of successful treatnent.
The concentrations of the above-|igiew geampogents in plasma can be nmeasured
by standard nethods well known to those skilled in the art. (See, for .
exanple) R Neri and M Monahan, Invest. U ology (1972), 10) 123-130 for
prostatic AP staining and E. N eschiay and D. L. Loriaux) Z. Klin Chem
Klin Bi ochem (1972), 4, 1b4 for radi oi munoassay determ nations of T.)* The
prostate volume is nmeasured by rectal exam nation and/or by transrectal

ul t rasonogr aphy. 11 June 2002 - 170 bjective as s ment of the effect

of treatment is al so neasured. b /ﬁhysicaJBQEtho- Hown to these
skilled in the art 4gf fcle ghetic resena 'Eﬁah gc wel | as by
physi cal exam nation. Using opgdedcogem | ar #nat descri bed above,

clinical trials on the effech4oﬁbthe conbi nation of fisteride and
terazosin will exhibit an evén greater effect on alleviating the synptons
of BPH in patients which will_ begréares,from ei ther agent al one. The

nmet hod of preparing the eongounds of the present invention, already
described above in generar t &Ry Hey e Parther illustrated by the

foll owi ng e$anpl es whi ch shoul d Aot bg, construed as being limtations on
the scope or spirit of the instant invention. cHApTER ~ Mt hvl

3- 0X0-4- a, ~a- Sa- androsi ~ 1-ene-17B-carboxvy ate A suspension of 83.7 g of
met hyl 3- oxo4-aza--5a-androst ane-17-carboxyl ate* and 126.5 g of
benzenesel eni ni ¢ anhydride in 2.09 | of chlorobenzene was heated at refl ux
for 2 hours . The reflux condenser was swtched to a distillation head and
the m xture Was distilled slowy to renove water that had forned in the
reaction (2 hours). The solution was evaporated to | eave 198 g of Wet

resi due. The residue as a solution in dichloronethane was Washed Wth
saturated aqueous NaHCQOg sol ution and saturated NaC solution, then dried
and evaporated to | eave Z72.4 g. This material Was chromat ographed on 2. 56
kg of silica gel eluting first with dichloronethane (5 1) and then 11
June 2002 - 171 wth 4:1 dichloromethane acetone. The desired product
eluted after 8 1 and anobunted to 53.4 g. It was rinsed with diethyl. ether
and dried to leave 49.5 g) of the title conmpound mp. 278-280C. In a
simlar fashion the follow ng conpounds Were converted to their
correspondi ng 1, 2-unsaturated derivatives: OIll G NHRZ OitHRII mp. la
R = CONSC(CH3) 3 252-254C | b - CONHC( CH3) 2C$2C(CH3) 3 224- 226



* Rasnmusson Johnston and Arth. U S. Patent 4.377.584, March 22) 1983.
EKAl " | PT~F 2 Met hyl 4-nethyl -3-0x0-4-aza-5a-aadrost-1-ene-1713 Ql u si on
of 25 g of the product of Exanple 1 and 2.25 g of sodlun1hydr|d LW§%§§€ n
of dry dinmethylformam de was stirred under nitrogen fos 15 m nutes. Methyl
lodide (15 m) was added dropwi ee and the m xture was stirred for 30

m nutes at roomtenperature. Additional (5 ml) nethyl iodide was added and
the mxture was heated at 50C f~of2l = 91 June 2002 - 172 2 hours. After
cooling the mxture was diluted with water to a volunme of 2 liters. The

solid was separated after coolingggﬂiiaﬂﬂq¥ﬁ§2to 25.4 g) mp. 3.59-161C
In a simlar fashion the foll ow ng compoundsS were converted to their
correspondi ng 4-nethyl derivatives: RiHHO iHCH3 Rmp. Za ft =

CONHC<CHg) 2CH2CCCH3) 3) 148- 150C androstane 2b = CONHC(CH3) 3; D-1-androstene

153-7.55 2¢ - CCNSC(CHEﬁEQFEg%E}QQZ@tI68 170 d- 1-androstene EXAWP, | ~E 3
S-(2-Pyridyl) 44 net hyI—3——eg-e—4—a-z-a%&?aﬁ%l? o(sacltfféﬁ‘éeAF%‘U'sepéﬁsﬁén of 25 g of

t he product of Exanpl in 125 h te th a solution
of KOH <12.5 g) in 12 ﬁFer éﬁ e?fl u§2 e‘ge Z{Vﬁ\r%urs) the
sol uti on was g@hmlf41h;omobutyrate 2 and anhydrous ch 3 in e.g.,

dry acetone are heated at reflux or stirred for an
extended period of time at room temperature, under a
nitrogen atmosphere to product ethyl
4-(2-nitrophenoxy) butyrate 3, in Step (A).

A solution of 3 in e.g., ethyl acetate is
catalytically hydrogenated at room temperature under
e.g. 40 peig of H, in the presence of a 5% Pd/C
catalyst to yield ethyl 4-(2-aminophenoxy)butyrate
4 in Step (B).

Step (C) comprises reacting diethyl
dodecanoate > with barium hydroxide octahydrate in
methanol at ambient temperature to obtain the
monomethyl ester 6.

In Step (D) the mono ester mono acid § is
refluxed with thionyl chloride for about 5 hours to
produce the mono acid chloride, mono methyl ester 7.

Step (E) comprises the reaction of the mono
acid chloride 7 with the amine 4 at e.g., 0-10°C in
e.g., dry ether in the presence of a hydrogen acceptor
e.g., triethylamine, to produce the amide 8.

In Step (F), the ether-amide diester 8 is
de-esterified by e.g., 2.5 N NaOH in MeOH/H,0 to
yield after acidification the final product, diacid 9.

Flow Chart B-~2 illustrates the synthesis of
the corresponding thio compounds.



11 June 2002 - 173 Wth 6 NHC and then was diluted wth Water. The crude
acid (23.32 g) Was separated, dried and had mp. 300C. The crude, dry acid
(23 g), triphenyiphosphine (36.45 g) and 2, 2'-di pyridyl di eul fi d€J(R02802)
were suspended in 138 m of toluene with stirring f or 3 hours at room
tenperature. The reaction m xture was directly chromat ographed on a col um
of 4.5 kg of silica gel eluting with 9:1 ethyl acetate-acetone to give 20.4
g of the desired product, mp. 218,220C. Continued elution with acetone
gave 5.2 g of the nmethanol addition product) S-(2-pyridyl)

| a- met hoxy- 4- net hyl - 3- oxo- 4- aza- 5a- andr ost ane- 17J3t hi ocar bouyl ate, m p.
271-223C as a by-produsdep 38) inlwtiatebathd ahicedonhef product of Exanple 1

was converted i - ' )egd _ ; .
3- 0X0- 4- aza- 55 gﬁg?gg{&]%%g%uwéﬁ%fggﬁ boon BBt Tate yhich o0 3B 1T a
sinilar mannefaRebfyFazEisdoOUs AR $aBandf b5 (HMEtROXRet ARG, at e was converted
into S-(2-pyrudgey Sewiy,4iazthdprasdnostane pidBon marsptbexyl ate, mp.-
232-234C. EXANPLE 4#} tpodkYéd Ak&[@éhy{:o 35 fBdticd 81a- 5a- androst - 1-ene

' dded 14’ (

Anhydr ous t-butyl am e was  a a sus&ension of 2. of the

§ 5
pyridyl t hi oester of BOHER 83 iljussrafedtheecxhation lﬂfa%.heAf ter 60 m nutes
exposure, theamnisolgioup o6l Ll iwdithveshyl ablotbaordunder drivateeshdae was

chromat ogr aphggy ofoikenty efgsildrgelBes, Hivloe@Nin dile PHegeR002 - 174 with
20: 1 et hyl acglLat e di.chl oxgrrggrhane afl‘]é)rrq%d 1.5 g, of the product, mp.
15Z-154C. Wef™ tHe BRI PFESY e felt e

] Si ﬂ‘é’ean appropriate amne and an
appropri ate pyridylt hiSéest 6¥) ilHastarteniths pyé sis\efethet ai ned: 4b :
N-t-buty3. 3-@kesterzo bhe afiliaisdaacid.J3)3walbhocdad dR, m p. 275-276C. 4c:

N-(2,4,4-tri -12-hept N .
4- et hyl - 3- oﬁéa%i al-%'gg-ggn%%%hsft -eigehe-‘?%:g{eggr boxayi de 168170C.

mp. .
~E) LAt ~LE 5 5- Oxo- 3. 5A8c88%R i n FA09 ChATE C-4c;| a—nﬁir&P%Pafi Bh of 200 g of
3- 0g0o- 4- et | enberiZlaitedaander rthe. ade ofonditibancds ain 8BepacApdded a sol ution

of 198.4 g of sodi um gagho %hwsg.g%'grggdgt%?\@&egf tﬁe"‘ﬁiﬁé 65C) sol ution of

948.5 g of sodi um netapeti odate and_6. g ffrrra;:‘gans ein 3.5 1 of
wat er Was addBFPUR USABE ©-§at BaPR%tNt H® eEtherebNHs ¥RARE 49%s mmai nt ai ned at
80C. After admiitg @ .the m xture was heated at reflux for one hour. The

m xture stood at roonsigyNanAlHbEs MRS RirdRiuoddik dth2hPaH Gsal ts were
removed by fi 4trat.| on_sad the Eake m%'MShﬁdﬁ%\‘éfh'zza nﬂlrctg water. A
sol ution of H5388U8 - EouitfE PeERFd WAl 8 FEHE® S he i odi ne t hat
Was present. ande powgaredoirynasdiwmmardonatier reduced pressure and the
aqueous residue was astep fMHdshbird N K-mBYRY Dxtiloar tRidKidhn The separ at ed
gum Was extr ggt I . di chi thane : e A 57 aqueous
sodi um bi sul ?%t g)chlg{’glr%te?&hggggﬁn?gI'o??ggy\gao\g??gn?n%% dried and
concent r at ed &&tone and dry powdered KOH followed by removal of
the N-trifluoroacetyl group with MeOH/H,0.
Step (N) shows the N-acylation of 27, using
an acid chloride, e.g., 7, in e.g., dry methylene
chloride and pyridine at 0°C.
Step (0) shows the debenzylation of 28,
which can be accomplished by e.g., 10% Pd/C in MeOH
under a H, atmosphere.
Step (P) shows the O-alkylation of 29 using
e.g., ethyl 4-bromobutyrate and K,C05 in anhydrous

acetone.



an off-white residue (Z14 g). Crystalline materi al 11 June 2002 - 175
was obt ai ned by suspending the residue in ether and diluting %ﬂfﬁn@%@fe to
give 152 g) mp. 189-192C. 3- Xxo-4-aza-5-ei;,~en-20-0ic acid suspensT on
of 64.7 g of the dioic acid of Step 5 in 350 ml of ethylene glycol was
treated with 80 m of liquid anmonia. The resulting solution Was heated at
arate of 3/mn. up to | 80C and was held at that tenperature for 15

m nutes. After cooling) 1 liter-dR23water was added and the m xture was
acidified with 10% hydrochloric acid to a pH of 1.5. The product was
renoved and washed with water, then air dried to | eave 57.5 of the
product) mp. 310C E SteP sk DERONS, BRI Bl s, RF 2 bbe)| di eslies Aasol ution of
136 g of the boathel difacEdafplly FpdrolitSiSasrie.gf , adetdmibadi doYas
hydrogenat ed gief0&Gy n the presence of p7.atinumcatalyst (from 16.32 g of

Pt02) at 40 peig for 3 hours The caf al yst was renpved and the sol ution
concentrated to gi ve F28V2CRA%K D(‘;‘lzuaé ‘ﬁglc}'d’t‘r’cpmq‘lﬂ% IR &% al was washed wel |
with 3 1 of wahespldmatef typerexteans and akridsd to | eave 125 g of the Wite

solid, mp. 3Z0. Th| ssq@ e Rﬁlsﬂos,satﬁg Hapndedi by s@penification of nethyl
3- 0X0- 4- aza- 5a tane 130a Qox

3- oxo- 4- aza- 531 f?t“%“% @noig ?élcﬂe’t%%n‘éﬁ%o%t%y&ﬁpﬁydrom de
fol | owed by anhbsu:cﬁecumnx mm'-dlﬂcﬂmubodiﬁmddzmﬂPLE 5D

N-(2,4,4-tri WIMe‘t%v@ﬁBiMéﬁﬁi%ﬁe%@zﬁrmt@”@ﬁ@si%ﬁ thhltr car boxam de A

solutlon of50 g% 5%80 ExXanpl e 5C) 3

di cycl ohexyl car% di |“r¥|ea’3 H of 1- hydroxybenztr| azoI e in 500 mM of
di chl or omet hane was sﬁFPPeéﬁhtshOUénth%rﬁﬁétCéztleﬁeO%\ﬂ Might . The solid was
separated by tiidth3tiiphosphitd e ki k[ a180GaanieeatLcoMprbduce

2,4, 4-trimet h’é’l@g}%@%ﬁoﬂﬂé&%s(tte oggylam ne). This solution stood at room

terrperature f mount of solid was renoved and the
sol uti on was washed sﬁEE%s%W)Vé:P}WWF?’h 2 VigghERRRE At hy dr oxi de) wat er)
| O% hydr ochl osilanecitd thel martaacdtied4 aqueous sodi um chl oride. After drying

and concentration the éﬁ‘déb)gmgﬂcﬁhé(‘@s%n@ ngﬂy&{t;% s 240 g of silica gel

wth 3:7 acetone dICh tthane to giv t'he product m p.

250-251C. ExARpdE tGEnEx e E) st ?eR)"éﬁlt“éB E £ RPAEBRGRY Fani ne in pl ace of
2,2, 4-trinmet hgdrtidpxydntydbadink 350 obt ai n N- ~but yl

3- 0x0- 4- aza- 5a- andrOsi’ﬁé‘ecor@e%pﬁﬁ&bﬁ%aﬂﬂo@%hﬁl@ aciftl €46Cpe EXAVPLE 6
Synt hesi s of 3%8 ada t gé -az a.an co t-1-en-3-one -
100 ng of the Pﬁ%y & B 5ﬁ6 Pf?%ﬁhqgfg Pe i was suspended
in 3.0 mL of &H4F (dried over nolecular sieves 3A)) and t hen was added 183. A
ng : Flow Chart E-2 illustrates the synthesis of
the sulfonic acid types of the invention compounds.
Step (V) shows reaction of the intermediate
32 with thiourea in EtOH/H,0 under Np at 90°C to
yield the isothiouronium salt 36.
Step (W) shows the reaction of 32 with
sodium thiosulfate under the conditions of Step (V)
to yield the thiosulfate ester 37.
Further oxidation of esters 36 or 37 via the
Showell or Ziegler procedures described in Step W in
the examples yields the corresponding sulfonic acid

38.




. 11 June 2002 - 17~ -. of 1l-adamantanamine (1.2 mmoles). The suspension
was cooled to 5-10C and then 590 ~, 1 of 2.0 Msolution, of EtMyBr in TgF
was added. The resulting m xture was allowed to stir for 10 ni Adtkise 2662
then refluxed for 1-2 hours under N2. The m xture was cooled to OC and then
guenched with saturated solution of NHACL (about 10 m.). The organic |ayer
was separated and the aqueous | ayer extracted with three volunmes CH2Cl12.
The organic | ayers were conbined,;jyashed 2 tines with FI20) twice Wth
saturated sodi um chl ori de) and dr| ed over MgS04, filtered and evaporated to
dryness in vacuum Crystallization fromEtOAc afforded 75.0 ng of product.
Recrystal lization fromThe&bkrteebolidinggselfinliRCatdd dadh@e s/ 0.1 nm gave

0L P PR A RO 8 AN T o

C 7b.84; Ho.¥d Ty 3. 9§° ‘Sﬁ/ﬁ’ﬁhe’é§ 82, | 440N 3934 mant yi - car banoyl ) - 4- aza- 5a
Fol | owi ng t he above- dekercherksponding mxﬂmdmu&eoéarE)baarrpl e 6 but utilizing

2- adamant ami nﬁgﬂcggaggglrbyh@(yﬁq_%ﬁlfl%lrda?&zaﬁ, Qél:an ecttliﬁ hydrochl ori de and

Et OAc extraction an ation mg ce o tam ne. and carrying

out the refluk§or® hSﬁ:F]%o’FYahlﬁchf' a¥ia 28 AELPE: SAVEELiP® conpound is
prepared, npttheg4lzdsl: acikl tdureseDishyl bﬁBorB;m.t Heenting

1gf 3( l\t 1I agar@m %éhﬁfbﬁ?ﬂ%ﬁl)dr‘iﬂ%zﬁié@%oh@asan@rﬁre% 8y g:&DOSOO mofftge

adamant yl der valv ce ved In of dry

THF. 300 ny ‘5‘95 g&&e&%ﬁ%@ ﬁfvg?ﬁ%eo%g"f hydrogenated for 6.0

hrs. at R T. mrmeppsdmmae;lm xture was filtered through celite, the cake

washed with THF (3 tizes) cnﬁ(itsgl.zegﬁog@vaaer@ﬁ@%gﬁngacuum to yield 9T.0

ng. of crude %Y:Sgiétéf%t%r§9¥§{11n4\"\ﬁaﬁgg¥‘e& aabsa%g ol efins. The crude
a

materi al was ace éluated Wth
1: 1( CH2C12: acet one) . Ircoltepc &9 f?’bﬂ:t‘il(iﬁhHﬁWdé’dfadénﬁgl e spot material
by TLC Wi ghiizg 04<d1RpLaaed EiRsvassing evaditbois agategeows Wi th the proposed

structure. R to yleld 65.59 ng of the above-titled
product) %%2?%@4@%% %EQ&F@?&P}C gH-402N2 1/4 H20: C, 76.18;

H, 9.81; N, 6 13. Foundte® £5)oghoysp 9‘991?C1R56ﬂt?a E7AL BEJMR of

17J3( N- 1- adariantie ceanamapng:s Jasretdndribed 2fomted (B. t hi opyridyl ester of

Exarrpl e 3 was suspendfey }z30sRbuwdlacti¥t; )tﬂeoa}ngﬁ élls&ﬁnsi on was added
175.0 ng of 1l-a rrantan:g-% negunw c%& ﬁf 0 i

d out at
RT. for 16 RBuFRE (FfR§ DABneqds Bﬁ‘-{vé%r im0 S | on 3& '?'LC)

to produce the diester _2 Hydrolysis produces the
diacid 43.

Flow Chart G-2 shows the production of some
amides 46 of the invention.

In Step (AA), o-aminophenol is reacted
directly with 7 under the conditions of Step (E)
to produce the N-acylated phenol 44.

In Step (BB), O-alkylation of 44 ay carried
out using 4-bromobutyronitrile under conditions
similar to Step (A), produces 45.

Step (CC) shows the hydrolysis of the
nitrile to the amide 46 using MnO, in methylene N
chloride.



11 June 2002 - 179 wusing |:|I acetone: hexane. The product was separated on
TLC 20 cmx 20 cm 1000 Etmsilica gel plate) eluted with 1:1

(acet one/ hexane). The product was crystallized from et hyl acet1at‘]é’,r‘91290%i ve
50.0 ng of pure material m pt. 202-205C. Mol ecul ar wei ght (FAB) showed
465; Calc: 46S. Recrystallization afforded [9.14 ng of the above-titled
product, mpt. 202-202.5C. Anal. Calcd for C30H44N2~2~H20 C, 74.64; H, 9. b0;
N, 5.80. Found: C, 74.32; H 9.47,_N% 89 Hydrol ysis of

Met hyl - 3- oxo- 4- aza- 5a- andr ost ane- 17J3 The 17a-androst ane carboxyl ate
starting material of Exanple 1 Was hydrolyzed with 7~ KOH in isopropanol or
aqueous net hanol) fol |Basd Chprtini-ildilgshpatetmn @lyeyratée correspondi ng

h?(li cgr box%/I :szu%@ dovg:llib‘yﬁ sast ing IdmdoLamEl@ﬁﬂAén‘blll,la_cylatifngS 0 -
-adamant yl) - 3- -4-37a- ha- ne, | 0 .0go e
product of Exai“)rcr’piégégcje 3“3"235“53’& |c%§%goﬁ'g)]<]§'ﬂtﬁe§r B:glgl fu‘érf%{;tlfﬁ}f 3.18 g of
Z- hydr oxybenztofi §£6Pe(Ah wo@rafuey &y thearbydrddysdswaeing iStre®d at room
tenperature ovygnnkghyieih®.solid was separated by filtration and the

filtrate was treated w 15 i_n i l,utj,on stood at 11 June
2002 - 180 roomtenpgﬁa dr g9f or 41?&?1%?3?#}”5% ilf’%%r ed, and the solution

was washed sudesdsf§ein the Eleposharig, and| the cesctdonngtarhingat ed aqueous
sodi um chl ori dateAl&bs alidyireggents dégtodbed therrdnf,i bLeref thied concentr at ed.

The crude pro rﬂ.Hg i « Wi 3:7

(acet one-di ch%ggg?ret saﬁ_ie tctggb%?ve ?g%gg?gﬁde%?bggg-‘?%]Idgtfta%r oduct) mp.
323- 324C. Syntbﬁegygtlaﬁ31 ed by one skilled in the art.

Benztriazol - 1-yl - 3- ogdt4-isedhyicusathabaotinelr gsittanphghSle avdmobel ate A
suspensi on of 3Fs¥ifutHd for 1 in Flow Charts A-2 and C-2 to

met hyl - 3- oxo4- net g# %aza- 5a-§€ rLost ane-17] 3- car bo%syl at %W (See Rasnusson)
et al. J. MedPTERANT ARG 55588.05 14} $EERIURGL GOVEF 8 \BeF Mt h 79, KOH in
aqueous met hadavention andd inglude Adiedfelirinaip to gi ve the corresponding
| 713- carboxylic acid . The acid was readily converted into

benzotriazyl - 1-yk:-3-qx0-4 net hyl - 4- aza- 5a- androst ane 1713 carboxyl ate as
described in éi'é ?%pqi%.oil'he activated ester (the benzotriazoyl derivative)

was purified émhit-termethydahend cm x 20 cm x 20 cm x 1000. msirica gel)
eluted wth 4204itMdnfeiG¥Ephenidle i sol at ed product was gashed with ether

to give the agt} 2S¢ h 8-200C with deconposition. ~,1~LE 13
Synt hesi s of 7*1%@:@ %{Et%% exfol

(N 1- adamant y PRt BEQrmmet By RReRAl1- | ~za- 59- andr ost an- 3- onP, ~ 100.0 ng of
t he 4-net hyl - 2-aitzbenphenydphdmlderi vati ve prepared as described is
Exanpl e 12, WaSpjtro-5-phenylphenol

2-nitro-4-chlorophenol

2-nitro-4-fluorophenol

2-nitro-4-trifluoromethylphenol

2-nitro-4-hydroxyphenol

2-nitro-4-methoxyphenol

2-nitro-6-ethoxyphenol

2-nitro-4-methylthio-phenol

2-nitro-4-methylsulfinylphenol

2-nitro-4-methylsulfonylphenol

4-nitro-3-hydroxypyridine

3-nitro-4-hydroxy-5-methylpyridine




11 June 2002 - 181 dissolved in 20.0 nml CH2C12. To the clear solution was
added 127 ng of 1-adamantam ne. The reaction m xture was stirred overni ght
at RT./N2. Crystallization fromEtOAc after filtering the sol dfiJane 2bgDUgh
Tefl on Acrodisc CR afforded 26.32 ng, mpt. 210-217C. The product was
further purified on 1.0 g silica gel colum (EMsilica gel) Wth 1:1

(acet one- hexane) as eluant to give after recrystallization (ethyl acetate)
21 .75 ng of white needles of thejakove-titled product, mpt. 203-205C.

Anal . Cal cd, for C30H46N202"1.5 H20: C, 73.58; 8,9.68; N,5.62; Found:

C 73.15; H 9.30; N5.67. ALE 14 Di astereoneric Synthesis of

17B( N- exo- 2- nériirready-hydr trgrnecmethy Ypserdsiiha- andr ost - 1-en-3-one ) 100.0 ny

of the corresi).q&cgﬁi,g_.ﬁ hllgmmyj?-uﬁlu&yﬁs,_tﬁrmgf Exanpl e 3, prepared by the

procedure of but u z he .4-H net hyl ester product of
Exanpl e 1) ( ?&é%%gsﬁ’ntm‘ ”Pken{’]g?ﬂ@é . Chem Vol. 29) pp. 2298-23l5
(1986), was dzggdlnﬂeé~hﬁdmw-ﬁhpbenmgyﬂldlinander N2. To the clear sol ut.ion
was added 4772-<hykdr@ky(B)niBGR5-ehesfo iigenor bor nane. Al |l owed t he

reaction to pigxc.q:erg [go&%&pm%,_g %r%lu i g{eg@gl hei d‘”nsCtl on m xture Was

evaporated t solved in chloroform
The organic I%‘gﬂ@’tw m—ﬁrbhdrzovmrméinam d (3 tines); 3 times with
wat er; 3 ti nes-niitirb-sahydrizgd 5hNethogyatideng dried over MyS04) filtered and

capor ated | 0 ki5eenl S90S yatisrypbeshyy Of @ T P oduct was
chr omat ograpr?e‘d‘1('5|’i°T§@3(dE°ﬁyaFE§°PWecm X 20 c¢cm x 500 ~cmsilica gel)
el uted Wth Z3ni@rockahyiimsyt-bhiopiemeyi el d 43. 4 ny. of the above-titled

product. Recrgy§] ailrgq rgna, C+4i 6pA&tk 30 N product) m pt

245-245. 9C. L’§CD€L corji. |rrn=:‘]§éhc9§d ﬁ ove structure. FAB nmass spectrum
calcd. for 6%?2“ rﬂléfﬁlf"m%ﬂ! thjerheng s cCalcd. for C26H3802N2H20:
C,72.82; H, 9?AQYGNPSY-BB-nlE@QﬁEI-Pl&m-ZMOP#mQO N, 6. 25. Synt hesi s of

1713(N—1 adarant ¥ o3 thazasb Qxﬂ'l thmﬁhéﬁé ~~~-1-en-3-o0ae 200.0 ny of

Eﬂheo? gr;h'ﬁ?yiﬁ# zga&i;egn £ (.Sgglé anple 14) was suspended i.n Z.0

400 ~.1 of l1lam nonet hyl ene
adamant ane vizahﬁ'?WJﬁSge?—a!tltRO‘F“v‘ orathéephengeral ninutes, a yell ow clear .

sol ution resghfieghamndixaf.ter 1/2 hr., precipitation occurred. The reaction
was allowed to proceed overaight/N2. Diluted with CH2C12) Washed Wth 10%
NaOH) two~times, then with H20 two tinmes, followed by 10% HC1 <two tines))
H20 (two ti mes)) and ¥t A&l PHVians thatsswikableargplagsmento| ution. The
organi ¢ | ayeeompourntis &drogeiit) 9therfhileragkylcontery,r &nedn~ yacuo to

obtain the ii’zltﬂé‘r&:rtz.oqu that suitable replacement of 6 with
other diesters, available in the art, will yield all
of the ether-amide derivatives within the scope of
the claims.

Representative examples of 2 useful in
the invention procese include, but are not limited to:

Br-CH,-~COOMe,
C1-CH,CHoCH,COOCH(CE3)3,
Br-CH,CH,CH,CH,COOMe,
Br-CHyCHoCHoCH,CH,COOEL,



- 183 product) as shown by NMR, recrystallized fromEQAc) to yield 149 0
nmg product) mpt 25S-257' C with deconposition. FAB Mass Spectrumnm Calc

me 464 + 1 = 465: Found 465. Synthesis of 178(N 2-adamantyl ca Hﬂ"r‘ﬁ)?fq)q?-df a
za- 5a- and, LQ S~~n-3-one A m xture of 1.09 grans

17, 8- (N- 2- adamant yl car banoyl ) - 4- aza- 5a- andr ost - 1- en- 3-one (See Exanple 10
for preparation)) 154 m of ethanol, and 1.0 g. of 3 0'/. PdlIC was

hydr ogenat ed, over ni ght wi th shakl2iy-under 45 psig. hydrogen pressure. The
suepeneion was filtered to renove catalyst) and evaporated to dryness to

LiTica gol tol umm i theAo6BouRa At RAC AONGAEALRRGH e of want Lo yi ol d

1.0 g of solid, np. GE(CE@)ﬂQOMEaI cd. for C29H44N2020. 2H20 Cal cd. C,
76.33; H 9.80; N 6.g4 ﬁ@c%% cddEetH, 9.86; N, 5.92 Mass Spec.

Anal ysis by el ectron of 452. Synthesis of

17t 3- (N- 2- adamant yl cal?rbéi%dfpﬁ et hyl - ~yandrost--1-en-3-one A

suspensi on of 500 ng Bxf-CH CH(OCH3)CHZCOOCH(CH3)2.

11 June 2000 - 184 o5 *‘g"é‘* P o4 DVE, 140 mp hab) were |
heated and stirred at 7%2&1 g?c 6gen at nosphere for 18 hours. Cool ed

to room t enpearait the Bikk.then added 0.4 nl nethyl iodide dropwise with
stirring which was continued at 50C for 3 hours. The reaction m xture was

then treated by cooli to.r gg;g; e)e QLI e addition of 15
m. water. The m xtureﬁ] e%§§3¥gg1{ee ?Pigé gf fg:hegm@&n 2. The organic

| ayers were cowistitutabkesifed 6i and mseful éﬁ‘lfet%f &Meﬁ*v'h%raeﬁeed to yield a
white crystalline residue. Recrystallization fromethyl acetate/CHO z

yi el ded a pur. b€ M, np 246-248C. . Anal ysis-cal culated for
C30H44N2~2~ O@ﬁ%b& é@d ' 76.65; H 9.56; N, 5.95 Found C) 76.50; H)

9.75; N) 5.8800&$SHa ¢ AM8acopy showed a nol ecul ar wei ght of 464. Synthesis
of 171 3- (N- 2-B0d8(ens ygCooMeanoy| ) ~- oxo- 4 net hyl - 4- aza- ~a- androstane 17J3- (
N-2- adanant yl db%r(éﬁ a;éom—4 met hyl - 4- azaandr ost en-1-en-3-one, (200 ng) as
prepared in rrﬁ ?1)1‘0 e placed into 25 nml absolute ethanol with 200 ng
30% Pd/ C hydr@é’g G2 I'yst. The suspensi on WAs rocked overni ght under
40 psig hydr @pOC(LEeS1F0OMeThe suspension was filtered) and the filtrate
evapor at ed t GiogdcBRS zeg'lam;tr esi due was recrystallized from hot ethyl

513

acetate to gl%%c%c oocﬁj(c&upe 2002 - 185

HOOC(CH )1 4CO0CHCHCH3,
HOOC(CH5)15C00(CH,)3CH3,
HOOC(C32)16COOC33,
HOOC(CH,)17CO0CH,,
HOOC(CHp)1gC00Me,
HOOC(CH7)19CO0Et,
HOOC(CH, )9 (COOFL,
HOOC(CHz)10COOCHzPh,
HOOCCH(CHg)—(Cﬂz)10C00Me,
HOOC—C32CH—(CH3)(Cﬂz)locoone.
HOOC;CHZCH3CH(CH3)C32C00Eto



crystalline solid, np. 113-115C. Calcd. for C32H50N2030.5 Et OAc Cal cd: Q)
75.25, H 9.86, N) 5.4S Found C, 75.07; H 9.52; N) 5.28 Mass ectroscopy
depi cted a nol ecul ar wei ght of 466 for the non-sol vated nnlecuf JU@Wﬁxﬁesis
of 171 3- (N-net hyl - N- 2- adamant yl ) car banovl - 4- ~~hvl - 4- aza- andr ost - 1- en- 3- one
1713- (N- 2- adamant yl ) car banoyl - 4- aza- andr ost - 1en-3-one (5.0 g) and 1.5 g
sodium hydride in 100 M dry DMF were stirred under dry nitrogen far 3
hours at 40C. The reaction was Cfoled to roomtenperature and about 4 m of
met hyl iodi de was added dropw €e Zha allowed to stir at roomtenperature
for one hour. The reaction was cooled in an ice bath and a | arge excess of
about 250 m ,godstes Hm@gﬁdgoﬂhe aqueous m xture was extracted with
CH2C12 (3 x 100 nﬁ)% t organi c extracts conbi ned) washed wi th H20, brine)
and then evaporated to tryness to yield crude product. The crude product
was el ut ed ol0RG-6)CH CHHaMiCHS) yGAICE (@GR 10/ 1 acet one/ CH2C12 to yield 2
peaks havi ngdh@trgnpjlo,{btﬂhlga_?lpf 3 CV(B) and 3.8 CV(A). Peak (A was

anal yzed as per. %ﬁe f:@pthy aza titled product of Exanple 15. The second
product (B) V&S FR&I1AS as the

4- et hyl aza- 11 13- ( N- et hyl - N- 2adamant yl / car banoyl analog) i.e. the titled
conpound, np. 163- 16ReppabeftatDre EXxangbd® bF Compdunds prhdaéedH) 9.68; N)

ooy 88 gy st hinlics s pliatalgy g o mieeu
| 713- (N- et hyl - N- 2- ad2\Pa BRPERGAAIHRS NFed herein folthe Afddost an- 3- one The
crude reacti eadicxtariz:f rom Exanple 19 (4.6 g) was dissolved in 200 m

et hanol and toget her pigylok bedvhohdl C was hydrogenated under 40-45 Psig
a hydrogen atm)spherefm)Ia )£15% g§gtuPe overnight. The m xture was

roo
filtered) residue ma§ﬁ@ Hyj ¢3F anol . The ethanol sol ution was evapor ated
to dryness to yield aCONBge amintosagboely ystal lized from CH2C12/ di et hyl
et her/ hexane to yieldsagﬁ,rghlgb;the pure mononet hyl androstane conpound of
Exanple 16) np 1I3-1I§§. Seggg? and third crops were conbi ned with nother
li quor and treated by cH .IﬁoFatanple |7 to yield the dinethylated
title compound, np | 86SPSBC thiesuliake cBS the sp,rimmzdz-cm cd. C, 77.45;
H 10.06; N, 5.83 Found C, 77.26; H) 9.87; N 5.82 Mass spectronetry showed

I I ' . < . ‘.
Andr ost - 3. 5- e et Byt by fpat Bt Yoty i agads
andr ost - 3, 5- fir Al 19—Frshexymanadesanoy lamingd PheneXEURYLdR of oxalic acid
(GOl nol, O0.Ilacig); and ozaiyl bromde (0.021I mol) 3 mM) in |5 m of

sieve dried |o{eng WasnAidt 1048 hansy i fdYhenoxy ) butyric
acid;
4—-(2-(1l7-Carboxyheptadecanoylamino)phenoxy)butyric
acid;
4-(2-(16-Carboxyhexadecanoyl-N-methylamino)phenoxy)-
butyric acid;
4-(2-(1l5-Carboxypentadecanoylamino)phenoxy)butyramide;
4-(2-(l4-Carboxytetradecanoylamino)phenoxy)butyric
acid;
4-(2-(13~-Carboxyl~tridecanoylamino)phenoxy)butyric
acid:;
4~(2-(1l2-Carboxy-dodecanoylamino)phenoxy)butyric
acid;



period 1 g (0.003 nol) of androst-4-ene-3-o0ne 11 June 2002 - 1B7 -
1713-carboxylic acid. The reaction was stirred at zoonttenperature for
hoots and then it was concentrated in vacuo. The excess oxaIyI HFB%?@@?M@S
removed by azetoroping with toluene. The resulting brown oil Ws
redi ssolved in toluene, cooled to OC and then 10 ml t-butylamne (7.0 g) in
30 m of toluene was added dropw se oven 15 mnutes. Once the addition was
conpl ete) the reaction was starret%t- OC for 15 minutes and then it was
kept at -20C for Z9 hours. The reactors m xture was allowed to VWarmto room
tenperature and th S |rred 5 [ our vplatiles were
renmoved in vag‘uoE ?ﬂe7¢ %iﬂxﬁ%Fﬁ gH%Xﬁt%rof orm wat er)
the | ayers were shakén together and separated and then the aqueous phase
was back- extr acted(iyice bixiyDd6EdIyalaaiifb ) phen 8 ibul9di O gani ¢ extracts
wer e washed mnth 4 %& (2x) and then dried with anhydrous magnesi um

bd

sul fate. The crud uct was purified by flash chronmatography on silica)
el uting with %872ef%ytachoayanenanpiianine) phenapyddutyobe gacidithe title

conpound) a whike- 6@l¢ﬁbo&9)acehﬁoﬁwtm&§ﬂé@@iyﬁu5yatena:ﬂdﬂ 3- car boxam de

To a sol ution ,of 3; boxam de (0.5
g, 0.0011s nn|)<32k§ é#gﬁquﬁgg££§%X£§g?8?2ﬁﬁé %ﬁ) }Z& q{dry i ce/ acet one
bat h) under argéRy (e dorrhegingydiaging)bu I¥QJNGGQ75 nol) of a 2.5 M

sol ution of n-4byey{20+ddribomyeicdentmydamihe)pleagtithiobutyriec was stirred at
this tenperature 59{ one hour and then carbon di oxi de was bubbled into the
reaction for ﬁ tes Jupe 2002 -,188_ via a,concentrated sulfuric
acid tower. ?ea Qﬁ?bﬁmeﬁaedm%FF%\%@R}E%Fm?ob‘ﬁydﬁrcterrperature
and then it was datided with water, aqueous HCLl sol ution and chl orof orm
The | ayers we g( h ,ﬁ@q us phase being
backextractedmwr?héh?FE%%PE?Q noggaﬁgﬁ |n§%®%?gg§|c ??acts wer e
washed with water? )) and brrne (1 x) and then dried w th anhydrous
magnesi um sul fat e~ (Thdazboxpheptadacanpyiol-eethyidadine 2pheroti-pr essure gi ve
0.6 g of a crude ewidYbutyrie a@deri al was slurried with hexane and a white

acetonitril o ‘R d#i ety Bhyndtis bo SRR Rl SR 5 o 0 0TS

a-and r Q5't-I1-gMildi~13-c ~a r boxttl at a A suspension of 83.7 g of
met hyl 3- oxoaza¢da¢BrDaedboryperitadetanoxyamins) phedy 1061 O) mtoric
benzenesel eni ni ¢ dride in 2.09 1 of chl orobenzene Was heated at refl ux

for 2 hours . The ref'lux condenser was swifched to a distillation head and
the nixture Wis(orSk41GaghoxybelnpdesanpeibdRingpdeny hkiaphet¥srned in the

reaction (2 hoursgmidehe sol ution Was evaporated to | eave 198 g of wet

retSI du;e dThe A) §§o§wf¥ﬁdé&&nb9lﬂb9ﬁ6}¥h@ﬁ§l€ﬁm avrrfa%t Washeflhw tg g
saturat ed aqueo sl n ol.uti.on en drie
and evaporateg ?% IP9§‘ &$é%cfﬁgglgﬁi fﬂgenngﬁi% dﬁQFa raphed on 2.56
kg of silica gel Qﬁlﬁﬂ ng first with dichloromethane (5 liters) and then

with 4:1 di chho(prglihdasbogeiniitecahbeladeingd phenydehid)ssryrékbuted with 8
liters of the Ppine 2002 - 189 above m xed sol vent and evaporated to

dryness vacuo to yre 'd 53.4 solid Was washed with diethyl ether and

dried to | eav =426 4rCarbe %ﬂﬁ?ﬂglﬁptF%EPﬂﬁQ¥&ﬁB%°)?H§¥t1278 280C.
~' ~Raenusson John5d131 and Arth. U S. Patent 4,377,584) March 22, 1983.

FX_AMPL.F 7 $:(2- Blidadpbiyroiiytantfo Spnandiash)faBhacl Ak 3at hi 0
4-(2-(8~Carboxyoctanoylamino)phenylthio)butyric acid;
4-(2~(7~-Carboxyheptanoylamino)phenylthio)butyric

acid;




A suspension of 25.0 g of the above product from Exanple 1 was saponified
wth 12'.5 g of KOHin 150.0 m of 5:1 CH30H H20 under reflug f ndlgggﬂz
for 4 hours/N2. The nmixture Was cooled to 25C and acidified tb &He 024pat er
(175 m) was added gradually with stirring to | eave a crystalline

preci pitate which was col |l ected and washed wth Water. After drying) the
product amounted to 25 g.) mpt 313-315C with deconposition. The crude dry
acid (23.0 g) was suspended in QO mlL of toluene) and to the suspension was
added tri phenyl phosphi ne (56.07 3% nd 2,2 -dipyridyl disulfide (48.3g)) and
the m xture was stirred at 24C overni ght/N2. The reaction m xture was

placed on a colmcof, SidivhRxaRby {ahidolgheAprt iRy batyt bel aditdy 1: 1

(acet one/ CI—IZ(C::‘F.ié;im‘?hgagseAsﬁy(rﬁ g t 3|[oest3r g?k#}éﬂan g‘g%i( piig after rinsing
with ether) \A-€2aéd0362sboFyBexadecaliyant] SFSABeP8 " M p. 232-235C. 11
June 2002 - 190 aEi8iE 3 22-~IgthYl-4-a~a-21-nor-Sa-chi-1-e~e-3 . ~, ~Q, ~~
ony To a sol yfi6Qn 95_daddky?bohexadecanoylamino)phenoxy)butyric -
S—(2-pyridy|?€ oxé?g-g%a-Sa-androst-1-ene-1713-thiocarboxylate in 288 nil of
t et r ahydr of uran #&&9added at -78C 33.6 n .of 1.3M S bu%gl,rragnesi um

chloride. Af teer(23Q14+Cattexyiet radRs aney 188100 )RIEPORRPY Y 1 3%om t enper at ure
and was treated Wkl saturated aqueous NaG solution. The product was

extracted into di oL Onet 9&& ﬁ&é@ ted agueous NadCl
sol ution and %ﬁ’ggéé%%@ﬂé@ﬁ%o u Qﬁgﬁﬂtﬁﬁw ri edvgg%iy{c%ncent rated. The
resi due Was el ut@di@hrough 430 g of silica gel with 9:1 .
di chl or onet hagoag ek oger Boxydbitecahdylgmdhod phensxydweler is @cifa6- 249C. Wien
the procedur & ISt #peal alldys bbb ddiarbdbithora1eadenisia s he | ndi cat ed

3 né : artrn

product is o [ t e~~. " Reagent < (2 jdyl)3- 2-py-~rolyl
magoxo- 4- az a-‘%éz”ﬁééf%'{ﬂ%gﬁﬁ%awméf‘?2’-’%?1"&#—-1% hf‘gié%'r boxyl ate Pro~, uct
17J3- (2- pyr 4-qlyktertayboxyddearagSandnd) bsovaleric3aghd: m p. 294-296C O N |

H 11 June -al _ (2. Il L oEBg-acid:
4, 22-di met hyl?s?‘%%é?4‘?#3%%_3“9”@%&13)9%@0%% efRg-ac

5a- ‘nesi,um. chl . 3.
aza- 21- nor - 5Paidré2réar P?§§§Q§Eﬁﬂfpg}Pgﬁéﬁ%ﬁ&%ﬁPéFé%eﬁ%ﬁﬂ:OcarbOXy|ate m p.
134- 136C S- ( B2 ByC3thoxgoppanay iaming) PhenoiBtYepPr9¥4 33¢ix 0- 4- net hyl - 4-
ZeSi umSChI Oaié-j—q2%)(?L@iﬁ’tl?d”fg’iEﬁ&&ié@dﬂ&nﬁﬂfﬁ&&fxyﬁcapioic acid: rat. 2380
-aza- 5a- androst 1-ene- = - Z- 530 R R VA B 8 DR )
S—(2-pyridyIf@faré2B§E€R°ﬁ¥gégkgﬁaégﬁﬁéfﬁﬁ-%@% x§-4-§§a-5a-_nesiun1ch|oride
21- nor - 5aandrie<2-¢heCatbrayherRanreiami nog pReRXH faie ?ﬁﬁﬂne
7-(2—(5—Carboxyisohexanoylamino)phenoxy)enanthlc
acid;
2—(2—(12—Carboxydodecanoylamino)phenoxy)acetic acid;
2-(2—(11—Carboxyundecanoy1amino)phenoxy)acetic
acid;
2—(2-(10—Carboxydecanoylamino)phenoxy)acetic acid;
3—(2-(9—Carboxynonanoy1amino)phenoxy)proPionic acid;
3-(2—(12-Carboxydodecanoylamino)phenylthio)propionic
acid; '
3—(2-(11—Carboxyundecanoylamino)phenylthio)proPion1c
acid; .
3-(2=(11-Carboxyundecanoylamino)phenylthio)isobutyr1c
acid;



m p. 220-222C E3~ LSE 4, 27?-Methvl-4-aza-21-nor-5a-chol -1-ene- 3. 20-di one
COCHCH3 HZ CH3 alternate route ~ HH 11 June 2002 - 192 ArF?'L“édBE of
21 g of 22-nethyl -4-aza-21-nor5a-chol ane- 3, 20- di one and 29. 49 glgP
benzenesel eni ni ¢ anhydride in 552 m of chlorobenzene was refl uxed Wth

wat er separation for 4 hours. The m xture was concentrated and the residue
Was redi ssolved in dichloronethane. After washing' with 10/ aqueous sodi um
hydr oxi de, then 10~G hydrochl or+cl3Hci-d and saturated aqueous sodi um
chloride the solution was dried and concentrated to 45 g of yell ow residue.
Thi s was chromat ographed on 1.5 kg of silica gel packed in dichloronethane
and el uted wi trérk¥y ‘Qﬁﬁ??&ygnﬁﬁF%ﬁQﬁéaEGPQ)EPQﬂylﬁgéohY%kRRﬁQ mp. 248-251C.
When t he procedurecid; repeat ed using

23" et hyl - 4 aza 3l i0lcatiorhae ddfoyianing) dhAtnibavhidp it erial the

product obtained is, 23-nethyi4-aza-21-nor-5a-cho ene- 3, 20- di one, mp.
283-786C. EXAMPLE28i%: 71r f ~phenv,| ca rbon~;rl ?-4-aza-5a-and r os
t-1-ene~- Qpe Be(ad-¢9+Carbdxynepamsilamiad )ditenylthio)valeric acid;

S-(2-pyridyl) 436X - o : = s 4y boxyl ate in
500 m of anh;dr(gug?ﬂje%ﬁ%%ﬁ}f&an %%E?oﬂm%@gé%égggﬁégé QSETHF sol ution
of 157 m of 2N pA®HS1 magnesi um chl oride over 60 minutes. After stirring at
-78C for 60 mé4ndResll+tesborydecanoydaninoiplienytlehi8dizaralends quenched by
addi tion of 10~ Hgdigile nmaintaining the tenperature bel ow -20C. After

warmng to OC, e mxture s diluyted with 2 .m , of ter and extracted
with 4000 mt 3TEgT&{ﬁ%§%§ﬁ8Fﬁ ?ﬁ?q9¥i58?P¥$ﬁﬂ§nﬁggglg}tﬁﬁﬁ%xaré§er was washed
sequentially w thaekder, 1N sodi um hydroxi de) water and saturated sodi um

gng;Lgsatiéﬁ6§ug§( ¢ goxiﬂﬁnzgﬁyﬂghﬁﬁﬁ)pﬂkﬂdﬁ@gc&biéﬁ ?fgggion from
dichloronethagéi 6{¥¥% aa%S%% e dﬁ@%“?ﬁ%fﬁéiﬂﬁghﬁﬁgﬁﬁéyééﬁﬂ%ﬁé <30.4 g) 77'i

yield). mp. 290-288C Cai cFoundN 3. 613.56C 77.4877. 16H 8. 268. 19 ERAMPLE 6

17- bet a- 4- f | uérophel~Carborytndecanaylani pdphengl thio dapyoiacedur e of
Eaanpi e 5 was repgaipd except using p-fluoroghenyl magnesi um bronide as the

1 gnar d T eaunt, S 1e LS SUTROYAL: 8 R EheniRni 33 315 5C

enanthic acid;
7-(2-(11-Carboxyundecanoylamino)-4-methylphenylthio)-
enanthic acid;
7-(2~-(12-Carboxydodecanoylamino)phenoxy)enanthic acid;
4~(2-(1ll-Carboxyundecanoylamino)4-methyl-phenoxy)
butyric acid;
4-(2~-(10-Carboxydecanoylamino)3-methylphenoxy)butyric
acid;
4~(2-(9-Carboxynonanoylamino)5-methylphenoxy)butyric
acid;
4~(2-(1l2-Carboxydodecanoylamino)é6-methyliphenoxy)
butyric acid:;
4-(2-(ll-Carboxydecanoylamino)3-chloro)phenylthio)-
dutyric acid;
4-(2-(10-Carboxydecanoylamino)4~methylphenoxy)butyric
acid;



~~LE 7 713-Cc~~, | ohe~rvl carbonyl )-.4-aza-5a-androst-1-ene-3-one To a
suspension of 34.8 g of the thiopyridyl ester of Exanple 2 in_7804% ¢¥
anhydrous THF was added at -65 degrees C 130 nl of a 2 M ethe? ] q n of
cycl ohexyl magnesi um chl oride over a period of 20 m nutes. After stirring
at -70 degrees C for 60 mnutes the solution was warnmed and stirred at -10
degrees C for 60 mnutes. The m xture was diluted Wth SO0 m of

di chl oronet hane and then dropw se wi {#2 di chi oronet hane, the phases Wre
separated and the organic |layer was treated sequentially with water) 1 N

sodi um hydr oxi de, water and saturated sodi um chl ori de _sql uéi on. The organic
solution was  14-X2r€9208rboxyroRangitarifo)2s81 Y9 iIPetyle88f™Y 5 | tered and
concentrated to a reghdyshyifclit wesderystallized fromethyl acetate to give

28.2 of the title %ggggggégfégﬁﬁgﬁézg%§§éggéingggﬁgtﬁﬁagsgggkyyle conpound of

Exampl e 7 was al 83 . OW ng proce a mxture of 150
g of methyl 3-o0go-4- hrayfialgtidiandrost - 1-ene- 17- bet a- car bouyl ate i.n 2800
mL of anhydxous TRk 2\M$1ackkesbatiuindesansyliandnad-3-anstiiylaxhio)degrees C

iﬂferpgl t$ﬂpera}u;egﬁzagg}%iglé}ig Ne.ggher solution of cycloheayi magnesium
chl ori de. e soluti

en refi uaed fqr our.s. .The_.cool ed (|l ess than
10 degrees O redeﬂﬂoﬁ1h+§§thﬂ¥“ﬁ&§eSé??ﬁ%ﬁ“éB°3T$¥Pﬁ§hylsﬁ@f°§¥#1ﬂﬁ on and was
extracted with dichlghgﬁsiy&ﬂutyfIbeaoi@anic | ayer WAs washed sequentially

with water, saturategd -"g)x:’b bPinANGm abyL ALt HYAGu186hyt y-Oon. Dryi ng
(MyS04) and evapol?'a(tpzl énﬁllet 1 itk %f%Qe cgclohexﬂ)é”i?1 keton?

. of
Recrystailization fr@heBYETHHS) gﬁéﬁeﬁc 'hyl acetate gave 13| g of the pure
material. mp. 268-(27Q12eCarmxy@odecanRytlanifg)bretlylgphegowy - 77. 3777. 37H
- 957410(13 I 11 Jurguggpgh[ad§a§ EXAMPLE 9 " ]
| 7- bet a- (cycl opentyl carbo -4-aza- 5- - Is = s3Lct.he When the
procedure of Exaﬁbﬁ@’fl T£%%%&ﬁyuPégg%?éﬂﬁgﬁgPﬁggcégﬁé¥¥§%?§ﬁﬁgénesiun1
chloride, the title botpoimdcdds obtained: mp. 272-273 degrees C.

Cal cFoundN 3. 6b3.47§6.. {90 Z54¢b 3 eQa Ol dmi no XASF%-Hd infe thylphenoxy) -
17-beta-(cyc|obutylcgrgonié)-4rfza-5-alpha-androst-lene-3:~ne when t he
procedure of F~ranpl ueyhtc £S5 repeat ed using. cycl o utgi esi.um
chloride, the tit4-e(2eéﬁp6mhp=wal§néaﬁﬁ1%d%°>ﬁf‘p§1‘2%@- n8Ey rec
acid;
4—(2—(12-Carboxydodecanoylamino)—S-trifluromethyl-
phenoxy)butyric acid;
4—(2—(11—Carboxyundecanoylamino)5-hydroxy)pheny1thio)
butyric acid;
4—(2-(10-Carboxydecanoylamino)—4—hydroxy)pheny1thio)—
butyric acid;
4—(2—(9—Carboxynonanoylamino)-3.5—dimethoxy—
phenylthio)butyric acid;
4—(2-(12-Carboxydodecanoylamino)-5-nitrophenoxy)-
butyric acid;
5-(2—(11—Carboxyundecanoylamino)-4—nitrophenoxy)-
valeric acid;
a-(2=(11—Carboxyundecanoy1amino)-5-amino-3-methy1—
phenoxy)butyric acid;



xCal cFoundN 3.943. S7C 77.7178. 06H 9. 369. 61 Fx~G :? Synt hesis of

17- 13- (4- Phenyl benzoyl ) - 4- aza- 5a- andr ost 1- en- 3-, ode To a susgﬁn%}%rbogg
258.0 ng of dry activated magnesiumchips in 5.0 m of dry T ed
932.0 11 June 2002 - 196 ny of 4-bronobi phenyl in 5.0 mM of dry THF
under N2. The reaction was run in an ultrasonic bath at a tenperature range
of 24-30C. To the well-agitated m xture was added dropw se .30 m of

1, 2-di bronoet hane/ N2. The reactil®3 was allowed to proceed for 1-1 1/2
hours at 28C/ NZ. The concentration of the Gignard reagent was 4.0 mol es
in 10.0 nml of dry THF. The steroid from Exanple .2 (205.0Q0 ng, O, 5mopl of

t hi opyri dyl e§té¥7<¥h§8§l§’§mmﬁnﬁyé%lm>' agipoTirrettydired to - 80C and
t he above G'i gnarphényBhib)basymiddedids a syringe to the steroidal
suspensi on over (5-}{, 1R y aygdht o proceed for 1
hour at -80C %Z(Eng% hragﬁ%g?é%eéa}lla?]'éﬁﬁgéd’dﬁlid\é\ﬁgfﬁ*%ur/N2. The sol ution
was diluted with BRERPRYIDYEYREE BAldne chlori de and quenched with saturated
agueous sol ut ke2o({1NtaEbokpupdtchnoVheningsbi-ethpyamninaer e separ at ed,
washed 3 tinmes W lpefy&ég torid R§qW th saturated sodiumchloride, dried
over MgSO4, filte g ng e g&grated under. vacuu tg afford 155.2 ng of
crude product 3-&yStenGarPary ?WEP%°)99§\7@°W ~#bove-titled product in
98.58 ng) m pt. 20rAPFopConinaedd;Cal cd. for CglH3S5NO2v C, 82.08; H, 7.78;
N, 3. 09; Founds_&»8 ; ' n o)LL H3Peg35N02~ 453;
Found: 453. ~3A82|~P§118-33af?? gy?é%%%:e?ﬁggﬁvly@fazaﬁ

a-_and~Qst - 1~n- 3PERRAORIca26idhensi on_of 258.0 ny of dry activated

magnesi um chi fs(2n(H-Lazborydeganoylemipg) 2hedd th20) 03 RESOXIY=br onobi phenyl
in 2.0 nl of dry ffifyrirdacidp. 11 June 2002 - 197 The reaction was run
in an ultrasoni¢,b : : 24- 30, t he

wel | -agitat edﬂﬁ‘?;&' r-g: a\%tggﬁg‘égﬁe’g:d%ﬁ tgg\%mﬁgéﬁg%%n]igéﬁ é i%gertgloo

1, 2- di br onpet hanePW&¥rirh@cédhcentrati on of the Grignard reagent Was 4

mrol es in | 0. @-(b- ¢f2-Qay bokfrdoddvansytami b Y+iomeEhplnl -epy21dg06. 0 ny (0.5
mol es) was suspe é%,g,ﬁ?coagid;of dry THF, cooled to -80C and the above
prepared Gignard, 3. , Was added via syrin Lo t he ,st eroi dal _
suspensi on ovér(%’@Uﬁﬁﬁﬁ?wmc@ﬁ@?’éma‘&ﬁ“\ﬁg& T3 REd o proceed f or 1
hour at -80C/ N2 aoxiytHukyrat adidG for an additi onal hour/N2. The sol ution
was diluted wglpol mbb,q @@ hend3 opienidyadxpwhih a

saturat ed aqnﬂgogé glot{lq%rggﬁy?@é[\lm 1afﬁ(i)ﬁ?)%—|-cr?4. Thg or gani c(a?;ia;rzdr)s wer e
separ at ed, vvashedb‘\’st:‘ﬁﬁr‘?‘eg th water) 3 tines with saturated sodium

chl oride) dri éd(2dve?-Oarbozynenanaoylaninghihidrosy =8y Uidydoxyacuum

Crystal lization fpofpaichyeiacetate afforded 122.84 ng of product. The

materi al was puphfj hLJ 3 ;i _40: 30

( CHC13- acetongj'E%‘st%‘ﬁ%??%%‘ﬁ?ﬁ%&‘ﬁ?é‘?‘%?%%ﬁgﬁgmﬁ eérﬁlﬁa 1%7.0 nmg of the
above-titled conpBXiidylexyobut¥ricidsie¢; Anald. Calcd. for C3I H35NO2:

C, 82.08; H, 7. %8(2N BL-TxrbbrydecarCylamto)+3-pyed dy 12l ©@8-buEgBicCal cd. for
C31H35N02: 453; Fp, : 453. Exa_~ F 13 Synthesis of

T et B0k 88 s dntab S ety Ehaf 3 B2 @ suspension of
pyridyloxy)butyric acid;
4-(2-(9-Carboxynonanoylamino)5-chloro~-3-pyridylthio)-
butyric acid;
4-(2~(12-Carboxydodecanoylamino)-5-methylpyridylthio)-

butyric acid;



11 June 2002 - 198 - magnesiumchips in 8.0 m of dry THF was added 812.0 ,
nmg of p-bronoghenyl nethyl sulfide in 3.0 m of dry THF under N2. The
reaction was run in an ultrasonic bath at a tenperature range »fJ@b 3W2 To
the well-agitated m xture was added dropw se 40 ~tl. of

1, 2-di bronoet hane/ N2. The reaction was allowed to proceed for 1 to 1 1/2
hours at 28C/ N2. The concentration of the Gignard reagent was 4.0 mmol es
in 10 m of dry THF. The steroid {f4,m Exanple 2) i.e. the pyridylthio
ester, 205 ng, was suspended in 2.0 m of dry THF, cooled to -80C and the
above prepared Gignard was added via syringe to the steroidal suspension
in 5-10 m nut ésARR2(1I+Garbeagthdecamylaminapil-riethyieateonfv3d-1 hour at

-80C/ N2 and then i dOGHG8h bty Addist.sgual hour/N2. The solution was |
diluted Wth 10. g?&nildéﬁ rlr%t8 n cﬁfcgrggde and gquenched wi th saturated
aqueous sol ut i*G8%TC 1’@%@9 %ﬁﬁd‘pﬁﬁg BP Yzfinme thyd a3 sPYihd¥ 1separ at ed,
washed 3 tines w thiowdyri8 ac¢iths with saturated sodiumchloride) dried

over MySO04) filieLerh-ahdoRyaiid ind¢ 1R ) MAGUdThbonpf {5 d 105.0 ng of
crude product, The c.r#,ggﬁgéﬁduct. was ., chromat ogr aphed on Ti.C (one plate) 20
cmx 20 emx 20 chi3¢ RS 85t el) eluted wth 80: 20

( CH2C12- acet ofref{2+ 0l 2xfCagboxpiodroagopl aning)-S-methyhthini3al . Crystal | i zation
from Et CAc affor i@l@xﬁﬂb@égﬂi&eaab@ve- titled compound) mgt. 286-28TC.
e o e S N s b daAGHR. 100 st
yl sui f og, ~~~ov| ) -&id4a- 5a- andr ost - 1- gH 3-one A. f,~idation 19.91 ng of the
met hyl t hi o produz;-t(Jfor-uﬁtEdﬁgmﬁc&nbﬂwﬁzdbi&&le!ndx}m-&ay&iHﬂrfl@iryWZClZ)

cooled to 0-<-2) ({,‘ﬁgqo jfeated with a solution 9.6 ng o
m chl or oper begz i C cﬁga?% 1. 0. ml_of , CHZC12 over a period_of 4 ninutes.

After stirrin¥ $or(orCABheX¥RONRNOEYIaming drd-£lueTorhrmatdydrBut ed Wth 10 ni .
CHZC12. The | ayemynidytoxpdhegyriobaeifent!y with 2.5 /. NaHC03, H20 and

sat ur at ed NaQL-(szoJ(qQngfbo%dgeggg}&,ﬂi%g%mh}dﬂnﬁqmqggr MyS04 over ni ght)

filtered and evaporated in vacuo to yjeld ng product. Crystallization
from Et OAc gave H’.réa}?go’ﬁ‘f%[“ljfgréﬁo%g‘{'i tl ed conpound) a solid) np.

3l 3-313. 5C (v#-t(2—-ddi-Farboriund€naneirlaminoficpanyizS-pyrdéPD: C, 70. 31; -
H 7.0b0; N, 3.15; kay8dputyri@® 4éidH 7.70; N, 3.00. FAB for C26H33NO3S (Cal cd.

440); Found 440., Fift er.cent 59. f t respondi.ng sul f one)
171 3- (4- net hy '3& r](gh)—/?fr}ec%?gﬁ%nﬁ)&qn{}ﬁoi) ayegﬁ%ﬁ%&-@ﬁ?@aﬂ@ﬁaﬁr omat ogr aphy
fromthe reacti oBub¥THc BA#diduct. Recrystallized fromEtOAc to yield a

solid, np. 27+(27995CarPéaydavhanoyRinihb )bymétibR0uagr #dFItHGaCcUl at ed 456.
Anal . f or czesmgﬁllgggg%ouzﬁﬁzo Calc: C 67.87; H 7.28; N, 3.04. Found:

C 67.96; H 6.72; 11 June 2002 - 200 ~~E 15
4-(2-(12-Carboxydodecanoylamino)-6~trifluoromethyl-3-

pyridyloxy)butyric acid;
5-(2-(1l-Carboxyundecanoylamino)~4-methyl-3-thienyl-
oxy)valeric acid;
4-(2-(ll-Carboxyundecanoylamino)-4-methyl-3-thienyl-
oxy)butyric acid;
4~(2-(ll-Carboxyundecanoylamino)-4-methyl)-3-
thienylthio)butyric acid;
4-(2~(12~-Carboxydodecanoylamino)-5-methyl-3-thienyl-
thio)butyric acid;



Synt hesis of 17-13-(4-acetoxynethylthiobenzoyl)-4 Trifluoroacetic anhydride
(165 ~C) was dissolved in 780 ~tl of acetic anhydride and keptxépr 5 hours
at roomtenperature <RT). To 300 ~1 of the above sol ution of !

anhydri des was added 34.15 ng pure sul foxide from Exanple 14 with stlrrlng.
A few mnutes later 54.0 ~,1 of 2,6-lutidine Was added and the reaction was
allowed to stir at RT/N2 for 17 hours. The |iquid anhydri des were renoved
under reduced pressure and the rendibni-ng residue extracted (4 tines with
CHC13). The CHC13 extracts were washed subsequently with dilute HCLl;, 5~

NaHC03 sol uti on) j .3 ti H20; ndflnllvaﬂ1smurMedP®0
sol ution) and ghéz‘éi#2?%rBQEY“éE%ﬁi?°VEFT%RQ%T 'Hatﬁxi&ﬁﬂﬁﬁkﬁﬁyﬂhe solution to
dryness ~ vacuo totbdaﬂhmtyzicjacﬁdg of crude product . The crude product
fromStep A wag_ eact idmrbuﬁfw&mw%my_meghﬁ@% Lng 95:5

(CHClI 3acet one) as é@ t . an theg Crystallizin a| ed solid from
EtOAc to yield 17. #ﬁ} e-titled conpound as crystals, mpt.

235-236C (dec. ﬂ—(Zwﬁﬂ-Ca@boxﬂnoﬁanOYEQQ&ﬁﬁﬁkﬂ%hydr&tﬁ—S{ﬂhieﬁyﬁBxﬁY— I4 7. 40;
N, 2.86; Found: C, 694{QaicHadid? N 2. 73 FAB for C28H2g04NS cal cd.: 48z

Sructure. T4 OG @%&%‘%‘D‘Z% AR R Pk S ehgusg, Proouct
1713( 4- mer capt obemyﬂb)-‘tétrazaa@al 140. 0 my of the acet oxy-net hyl -t hi o
derivative fr Omw-@aﬁo?&c&hﬁpﬁ&dﬂb)-Jl-ﬁeghﬁitlﬁfoJBSQﬁi erpol . The

reaction m xture ) ? avgral times with N2, and with vacuum and
the system kept un nitrogen atnDs here. To the above m xture was added

40.0 ny of k2Cﬁ3(ZTﬁk?ﬂ@érhPIXﬁeQQRPEFa?#?Qﬁ?“UPeékx%ﬁﬂﬁfOWWé dyringe) and the
tenperature of thethieagloey)batstriceaedd; al |l oned to rise to 80C under gentle

ref | ux under §I Aty &Qub@ﬁdﬁm{’glﬁﬁwﬁﬁgggg{ﬂf‘ﬁ?ﬁ Qe5_N2 for 1 hour.

After 1 hour, reactlo oldtion. It was
brought to R.T.) ddviesy oy ?ﬁEY&ﬁdaﬁU%nched with 2.5 N HCL acid/N2. The
reacti on m xt uée(2A(d 2ectr boxypibdécanoykaminol) -SGFiiluotiomethgbsd< | ayer was

washed with H20 4 gﬂi@%§1o§y;gd{§,§1w fbjpaturated salt solution, and finally
and .eva t'ed ess_in ¥acuo to yield 36.9

dried over 4, FE or
ng of crude pf%dﬁ%?elLTﬁgrB?¥XH? ﬁFﬁg aﬂhﬁgsaPs QraT3rhhdewyim of * CHCL3,
filtered through REDyAlentes dsiids CR) and purified by preparative HPLC on
silica gel andsefau(ed-vhiboXRindecahbPladinagelonéhy1Csy phahyization) from
Et CAc afforded a %qghgkggy&t q@&& gi_ g 20.7 ng of the above-titled
conmpound, mpt. 2 na | cd.” 'for C25H3102NS . 1/2 H20: C, 72.19;
H 7.69: N, 3. 244 @onfdd- CEIWMGGFPWWWOQ Senethydaminpcd- for C25H3102NS:
410; Found: 410. thibngueey M¥Fric20@id;T Synthesis of
1 7-13- (4- D met vl A R 0BEPEE doade 246y Rinf no ) -5-d imethylamino-3-
thienyloxy)butyric acid;
4-(2-(ll-Carboxyundecanoylamino)-3-thienyloxy)butyric
acid;
4~(2-(20-Phosphonoeicosanoylamino)phenoxy)butyric
acid;
4-(2-(19-Phosphonononadecanoylamino)phenoxy)butyric
acid;
4-(2=(17-Sulfoheptadecanoylamino)phenoxy)butyric
acid;



~ndrost-1-en-.~0~,e To a suspension of 291.0 ng of dry activated nagnesium
chips in 8.0 mM of dry THF was added 800.0 ng of

4-bromo-N, N-dimethylaniline in 2.0 ml of dry THF under N2. Thellrdmet2008 was
run in an ultrasonic bath at a tenperature range of 24-30C. To the

wel | -agitated m xture was added dropw se 30 ml of 1, 2-di bronoet hane/ N2. The
reaction was allowed to proceed for 1 to 1 112 hours at 28C/ N2. The
concentration of the Gignard reaggnt Was 4.0 nmmmoles in 10.0 m of dry THF
The steroid from Exanple 2 (205 ng of pyridyl thioester) was suspended in
2.0 mM of dry THF) Cooled to -80C and the above Grigaard 3.8 m (3

equi val ents) Wwa$Zafidedulfanshexattperanoyl Hb-metthydadiho yppispxyi)en over 5- 10

m nut es/ N2. T ,_eﬁ_ctaJ Q;vas aI | owed to proceed for 1 hour at -80C/ N2 and
then at -10C é: .tion hour/N2. The solution was diluted with 10.0
m of nethyl eﬁe(%ﬁ&ér‘ o8k ﬁ?@ﬁ@ﬁé&em%]éméa? Ben¥FYdqueous sol ution of
NHACL to pH=4. Themutyrgaiide $ediows sadte separated, washed 3 tines with water
3 times with gapar@tesdns 3t d8n oyt N He BN ad\ﬁ%)gpheﬁ red, and
evapor at ed unde$ v‘% uym ?ghé&m ford 15? 3"’£i of crﬁjc:ie pro uctwr‘w3

Crystal lization f¥ Iéf‘h? tetate gave 124 5 ng of the above-titled
conpound) m pé-(253.25SabbGiodeRnogiinino phep@BRPIPLy 42l ackdund: 421 . The

NMR (proton Im-@nmsﬁgféﬁﬁmnbbsaﬂﬁsd)@h@ﬂoﬁy;mw& 8.61&-1 June 2002 -

203 ALE 18 n ecte Derivatives 1.0
nol e of pheno @rradlto Eﬂgf ‘ch\%’g E%’PPrﬁ?)Pﬁng #b‘}flycrd'ﬁoﬁcﬁ treated with
1.5 liters of4d¢%}~(ﬂeﬂhy9@17efaeﬁﬂﬂﬁpﬁt!@y1%npﬁ§h€m%§f)bé’GV@tlFon is added dry
3.0 nol es of im dradl, eédRiumh@iel;ear solution is cooled to OC N2) and 2.0

chl ori de 1 abtha] rEhup Seteh ek PR HCh e st e Sl o)

precipitation oc&AdunTRR e path is renoved) and the reaction is allowed
to proceed ovéer(l-di-Salfihohepianoflanioo) phastxy ftmbyaxiie ¥éid; col d CH2C12

The cr ude prodiin CeaseaindnoLBLAAEy U Bt FL0 dAa, Olgn & i |ca gel
u u uriti i u il

col um. (1 grg“@f'(@guﬁ‘éf%’t?ﬁégg pROY %né)g#e@ﬁqhé%)éaf‘ g%l ng CH2C12 as
eluant) This netkeddgi ves abort 99~ of pure silyl derivatives of phenols-
and al cohol s. 4 APl Esd e iR0dich8d L Sarlds fyﬁhhénh{’eﬂsm%ezsyb@wm) 4-aza-5-a A
Crig, ~arn Reacti on Io a suspension o of dry activated magnesi um
chips in 20.0 m & Hry THF was added 5. ]9 of 1-brono-4-(tertiary-butyl

di methyl sil y‘%-d@yﬂaéﬁ%%“@-ﬁ#&ﬂhﬁ@tﬁmﬁpb p¥-eEhyRensno whenyd -Gener al
Procedure detail ediapwwsyriicnad@dp m of THF under N2. The reaction was run
in an ultrasqgni To the

wel | -agitat egp < ?%hﬂ%s %‘8{1@%@&&&% ?g@%?vxﬁ; %&ég%ropw se 150 ~.1-200
~. 1 of 1,2-di broHBEY%@/% * The reaction was allowed to proceed for 1-1
1/2 hour s at IQ-&GLL&IEl}-Sﬁﬂeformlttcedxematqydammﬁo)ﬁlrenalltgmabblutsaagent formed was
19.5 mmol es in 3Q.94m of dry THF . The steroid fromExanple 2 (1.02 g,

2. 49 mmol es) ed in of d THE, copled to -80C and the
above- pr epar @V\ngfgiaﬁ}% Potei aﬂﬁ%&‘ W&"gyf‘f"ﬁ ® to the steroidal
suspensi on |m-mzaznmmmwmmammmeaﬂm-to proceed for |
hour at -80C N2, pafe it(_hg@lat séﬂ@sfdaliuﬂn addi ti onal hour/N2. The reaction

I d hed h
SOl o0 e ok el oy oy FE IR0 ARG L1 P e L el e

washed 3 tines weeddH20) 3 t| mes with saturated sodiumchloride, dried over
MyS04, filtegedz.-anolRMFAbAECLhAIIAMENnE) pRadiylhio) butyeticow col or solid.
Crystallization %gc{net hyl acetate afforded 607 ng of product mp.

Z48- 249C. Anal . J%d. for C31H4503NSi: C,73.32; H,8.93; N, 2.75 Found:

C 73,27; H8.99; N 2.75. FAB: Found 508; Calc. 508. B. D~sih,~lation




Di ssol ved 1.3g of product from above step Ain 20.0 m of dry THF . Cool ed
to -5C and added 437 Ec7. of glacial acetic acidlIN2. To the cold solution '
at -5C was added via syringe 3.0 ml tetra-n-butyl amoni um f | GbPvRR2002
dropwi se under N2 at nosphere. 11 June 2002 - 205 Allowed the reaction to
proceed under stirring f or 1 1/2-2 hours at 0 to -5C/N2. The reaction

m xture was poured into a 2-layer mxture of ethyl acetate/sodi um

bi carbonat e saturated sol ution -atl30C- The water |ayer was separated and
further extracted with EtOQAc 3 tinmes and mﬁth CHzC12 (3 tines). The organic
| ayers Vére conblned) washed 3 thas W th Sé BIHE W th saturated sodi um
chi ori de sol uftbér (IR IRPFERCRARGY LRBERR) PReRYLERAA ) BKEEREapor at ed to dryness
under vacuum Thenﬂﬁmd&cpaoﬂwpt was crystallized fromethyl acetate to
afford 977.9 ' I fannl to afford 84Z. 3
ng of the above- tﬁ?fc%& ggﬁ%% #?§h§£$b -2 %Eﬁqgn Cal cd. for

C25H3i N03. 1/ 3 FQCF“¥§1F5°15°1 1 7.98; N, 3.51. Found: C 75.13; H, 7.76; N, 3.54.
(Mass Spec.) EAR- G%Nﬂ&dbaﬂﬁheﬁiﬂnnylaﬁgﬂo)ﬁﬁeummtﬁlﬁmbutane-

17-J33- (3, 5-di met hw rebul ¥R P YR awzoy! ) - 4-aza- Sa~~ ros (,-1-ene-3-one A

e var et maghech i EhasboRy Los e BRI Bkn el 1Y

1-bronD-3,5-d|netﬂhdsphonectaQuQﬁ-butyI di et hyi si | yl oxybenzene (prepared

from 4-brono- 3. bepdnddecafiy HansicdiphBhegpimitandescri bed above) in
4.0 mM of THF/N eactign was conducted in an ultrasonic bath at a
tenperature @né 206 range of 24-30C. To the mell-agltated

m xture was aﬂﬂé&l—Mmbm@cﬂccamﬂ*ﬂﬁ@émwa&@m The reaction Was
al l owed to proceaghse-sduloinsd MeidThe concentration of the Gignard

r eagent thus £%#g e steroid from
Exanpl e 2 (205. 6{%%7""%3%80 ﬁd\'ﬁgg&é’%&@#g‘ahhgﬁé’gﬁgﬁ B%f dry THF) cool ed
to -80C, and 7.5 %h °@Eléenh?|4q .) O the above-prepared Gignard Was

i nt roduced V|eregwahiysatboxygznnadeoaﬂayl&nxqw@mheouxxﬂhntaaeper|od of 5-10
m nut es/ N2. ThelfyqiT gl owed to proceed for | hour at -80C/ N2 and

then at -10C hour r.ea uenched with 1N HC1)
and then dilu 3¥¥ﬁ?ﬁﬁﬂde?ﬁg°£ﬁa §Pb5§2#§5§ﬁgﬁg conbi ned, washed
3tines with HzamuafmeESaoudh saturated sodi um chl ori de and dried over

MyS04) filter @d 3Qau@§9$6:?}ﬁqdbaaﬂaﬂumangnEﬁbhe!,e)mﬁ;%hdue was washed
wth ether to a fo”&anﬁ' $$¥ of product. The crude product was di ssol ved
t

in 70:30 (CHC13- ered through Teflon (Acrodisc CR) and
purified by" péebar@twerbm@qmepslwwm}w& ky4anes gel and el uted
with 70: 30 (CHClXmiesuepenic T drapodivmwmgaatent was recrystallized from

4-(2-(10-Carboxydecanoylamino)phenoxy)butane~
phosphonic acid;

4~(2~-(9-Carboxynonanoylamino)phenoxy)butane-
sulfonic acid;

4~(2~(8-Carboxyoctanoylamino)phenoxy)butane-
sulfinic acid;

4-(2-(7-Carboxyheptanoylamino)phenoxy)butane-~
thiosulfonic acid, sodium salt;

4-(2~(20-Carboxyeicosanoylamino)phenylthio)butane-
phosphonic acid;




ethyl acetate to give 52.0 ng of product m pt 245-245.5C. Anal. Calcd. for
C33H4903NSi : C, 73.96; H,9.23; N,2.61 Found: C, 74.06; H, 9.33: N, 2.64 (Mss
Spec.) FAB: Found: 536; Calc.: 536 11 June 2002 - 207 B. Dehli gaké pgod he
Silv~, Deriyative Dissolved 54.0 ng of the above product fromA in dry THF
(1.3 mM). The clear solution was cooled to 0C) and 29 p.l of glacial HOAc
was added via syringe/N2. To the above sol ution was added dropw se 172 p. |
of tetra-n-butylammoni um fluori gejf:,aat _OC dropwi se via syringe/N2. All owed
the reaction to proceed at OC/N2 Tor 1 1/2 hours. The reaction m xture was
poured into ice/saturated NaHCO3 sol ution and EtQAc. Stirred for several
m nut es. ﬁd I ow_t(lze(lw@&&gneﬁmﬁmylandnﬁfqﬂdgﬁnﬁamnwyas ef<t ract ed E’;}
times Wth Et OAc ' B L . Combi ned the organic |ayers an
Y A I T P "and L

washed 3 tines w h saturated NaCi, and then dried
over MyS04, fi4érEt8=Arhoxyperadesancylapiniphenylibieiutageaf f ord 52. 2 ny.
The product was csybfonid aeddfrom Et OAc to give 22.5 ng of the above-titled

product m pt 08, 3064. I . : AN 249, N, 3.10.
S S i e
F1CAMPT. F 21 Synt ’

17-13-(4- Met hé?efmefﬂz&})ﬂa)r-béxyhazﬂmneybspi-m)@henslth@Mm;thnei—gnar d Reaction
was added 7450, peioratoniracl TpbafdR D Sr P 1S Caction |11
June 2002 - 268(gymﬁaﬁ“’?{?ﬁggﬁygﬁtﬁﬂﬁffﬁg%{?cﬁﬂ"l?gtoﬁyg#"amﬁ@ﬁ‘ﬁ&ﬁfure range of
24-30C/ N2. To t hethigt)bugghephesphonicuaeidvas added dropw se 30.0 ~Cl of

1, 2- di br onpet hape- @S -Ta¢BbRYVSildecAibyl ARiGid }pRenpEt 1 d YDWREnkO progress for
3-2 hours at 28C. u‘li%%nf.?ra Grignard reagent had a concentration of 4
mmoles in 10.0 ~5 dg . The steroid fromFxanp7.e 2 (205.0 ng (0.50
mM ) was suspénted i2rCarpompdasecappylanigioo@henyliisio dbuganee above- prepared
Gignard reagent gudfinigl acfld; m liiequival ents) was added via syringe to
the steroidal,s S| [ a2 ' it -10C for an

addi ti onal hoﬁ?%_gﬁ'q"fﬁgglr’e, u%d?ﬁég?%%%iﬁgﬁéﬁ%ﬁgﬁmﬁg tgﬁ%T ear sol ution)
whi ch was cool ed thdoguifonig |3¢ide 9IN#BdESf or m and quenched with 1IN HCL
aci d. The or gen|2-(9agarBoxynananeyghamined pheaghthi obutanB80 2 tinmes, foll owed
wi th saturated Hil Qfpiqdried over MgS04) filtered and evaporated in
vacuo. The cr udg%gfgggé was washed with_ et hﬂﬁioa)%d crystallized from Et OAc

to give 110 rfty G (SranRoxyRqHARIpE pheny utane-

sulfonic acid;
4-(2-(7-Carboxyheptanoylamino)phenylthio)butane~
sulfinic acid;
4-(2-(6~-Carboxyhexanoylamino)phenylthio)butane-~
thiosulfonic acid, sodium salt;
3-(2-(15-Carboxyisohexadecanoylamino)phenoxy)
isobutanephosphonic acid;
3-(2-(l4-Carboxytetradecanoylamino)phenoxy)isobutanoic
acid;
5-(2-(13~Carboxytridecanoylamino)phenoxy)pentane-~
sulfinic acid;
5-(2=~(12-Phosphonododecanoylamino)phenoxy)valeramide;
5-(2-(11-Sulfoundecanoylamino)valeric acid;




Further purification was carried out by chromatogxaphic isolation on a TLC
plate, (20 cmx 20 cm x 1000 pm, using as eluant, 70:30 (CHCl13: acetone).
Recrystal | i zation from Et OAc yi el ded 78.56 ngy of the above-tifl ddN®2eRRICt)
m pt 305-306C <dec.). (Mass Spec) FAB:. Cal cd., 408; Found 408. EXAMPLE 22
Synt hesis of 17-13-(3-hydroxybenzoyl)-4-aza-5a~;tidrost-I-ene-3 one A
Preg~: g~~~9f Gienard g ae n To a suspension of 230.0 ng of dry activates
My chips in 2.0 M of dry THF wad38dded 722.4 ng of 11 June 2002 - 209
1-brono-3-tertiary-butyl dinethyl-silyloxybenzene (prepared from

3- br onophenol _by, t ral . Procedure desqrihed ove) in 8.0 ml of dry
THF/ N2. The ré‘ég%'l'&?P“\%g‘g%?ﬁﬁd?‘ifnﬂfqu}(‘f?%@y 'aPIBS?SI}’) °’§' 8hfE Gt ure range
of 24-30C/ N2. To adigiwel | -agitated m xture was added dropwi se 20.0 ~t| of

1, 2di br onpet hSﬂﬁi\@—rﬁ'ibgw@ﬂaﬁmn@ﬁaﬂiaﬁhdﬁh@heﬂy%élér@'& gcdd 2 hours at
28C/ N2. The forned(filgnaig'reagent ad a concentration of 2.52 mmoles in
10.0 m of dry THPY 58tk oi d fromExanple 2 (205.0 ng (0.5 mmol es) was
suspended in 8+®R+(9-FhoFphdnemisedylanimd@hendxy heaptwive apidépared G ignard
reagent (6.0 gl¢z{@&"sulicblb&sLtandlyekne M3 andd6 Siplvérbag)r i Nge to the

st er oi dal suspemsayq 8vekﬁ§510 m nut es/ N2) and then stirred for an
addi ti onal hour attef &7. . 'The clear reaction mxture was quenched at 0 to
-5C wi th 1IN HEH(Zrc(7c-Snlginaken;ancyirEsethyd 2ainod2keng®y? CHC13. The conbi ned
organi c | ayers Wamanvhsbedeatines with H20, 3 tinmes with saturated Nad ,
and then drie [ 5 . ' to afford
crude product?L%-3’65;\%28?:1%1%/\%%“%&????%%“%%’%?%%@g%fdncqgﬁﬁgand was el ut ed
with 70:30 (CHCLFRIEUBNB#1t The desired product ampunted to 58.0 ny, as the
silyl derivat7v€-(5-Phosphonoisohexanoylamino)phenoxy)enanthic
17I3-(3-tertiary}EthldinethylsiIonxybenzoyI)-4-nethyI-4-aza-5a-androst1-e
n-3-one. B. D~l ocki.né 57.6 of the above sil Baderjvative was' dissol ved
in 3.0 m of %WSZ’ﬁ£ifs?ﬁ€° SFEPER L AR egax% }’Y1c%nd 20 ~1 of gl aci al
acetic acid was acifi;June 2002 - 210 introduced via syringe. To the clear
sol ution was 2K¥t¥iﬂ03§qu6HécéHﬁ%&DNbﬁE y1ahEn¥h ghénddynaert fd al | owed the
reaction to proceeg for I hour/N2 at OC. The reaction m xture was poured
into Et OAc/ NaHOO338¢. sol ution @O0C. The Water |ayer was separ at ed)
extracted 3 t3nEs (H-Snlfiguonandylaving phienoxyZpropicmicr a¢bdim The organic

| ayers were cpma-(ad-Thiosatsutddddecamsy Mimiho fipRenyd thiews Wt h saturated
NaCl solution) d 'Iggﬁgd and evaporated in vacuo to give

ri . . S .
57. 11 nmg of crudék%§6§ﬁ§§%$ehgégﬁﬁge product was chromat ographed by TLC
(one plate, 2¥ @GnGil>Bhesphpnovgdecanexianing)ghenylthioved with 74: 30
(CHC13- acet one) tpxropfibnid ZetidS ng of the above-titled product.

RecrystalIiza@igyldiqaghﬁigygaéyiﬁgKﬁéﬁﬁﬁ%)agaﬁﬁgﬁy%?gﬁggggghﬂﬁgagé_CﬁlgléSfor

C25H31N03v 8H2M/C,é§.g0é.g,8qu;
(Mass Spec.) FAB'SEIMEET SR %Found 394. HRAMPLE 23 Synthesis of
| 7- 13- (4- hydr dx§2r€ilRySubtinaiddecanoylamiao ) ghapelthiplen- ~-one A Preparation
of Grignard sol utjigdButyramide;
5-(2-(1l1-Thiosulfoundecanoyl-N-butylamino)phenylthio)
valeric acid, sodium salt;
5-(2-(10-Phosphonodecanoylamino)phenylthio)valeric
acid;
5-(2=(12-Phosphonododecanoylamino )phenylthio)
pentane-sulfonic acid;



To a suspension of 100.0 mg (4 mmvles) of dry activated My chips in 5.0 n
of dry THF/ N2, WAs added 753.0 ng (2.5 mmol es) of 1-bronp-4tertiary-butyl

di net hyl silyl oxy nethyl benzene (prepared from 4-bronpbenzyl &1 dureo?2002y

t he General Procedure described above). The reaction was conducted in an
ultrasonic bath at a tenperature range of 24-30C/N2. To the.well-agitated
m xture was 11 June 2002 - Z11 added ZOw of 1, 2-di bronoethane/ N2.

Al lowed the reaction to progress fgr_2 hours at 28C/ N2. The concentration
of formed Gignard Was 2.5 nmol es rn 5.0 M of dry THF. B. sJlinmaard
Reaction The steroid fromExanple 2 (205.0 ng (0.5 mml es) was suspended in

g (7J5n1 ﬂ‘ THF5- @qlledia@boﬁ&@)caﬁgﬁlaﬁhoa@%ﬁymwmr ed Grihgnard (3do| n,
m IGQUI va %&g e%fi%rﬁo g\ff via Ssyringe Into the sterol da

suspensi on over LA 'owed the reaction to progress for 1
hour at - 8DC/NAR-4AQ-FPresphancdgranRitanigeaPheRiitido)PEDEAR®- The cl ear
reaction sol uti othdesulfmrichadidtt h saturated NHACL at 0 to -5C) and then

diluted with C shed 3 times
with water, 601% 3&2 ﬂ‘ﬁs%&%b&e%é%ﬂﬁn eg § gg&gggg:g%%’val tered and
evaporated in va@BSsP@’H‘rcyﬁéég Crude product was crystallized from Et OAc
to give 137. &-(@-¢L1ls$ulfinpuodecinoylemd o MpanethylABheftaye) for C3pH4103NSi :
521. 75 Found: 528uyPanéatiidRLoskh{W L3k, Ssoér:um %qltvatl ve The product from
Step B above [ i ssol.ved THF, .and 5m of MeCOH
and cool ed t & %%T?éz %ﬁ%&dsﬁ‘a"%’zﬁ“ﬁﬁ gﬁ"%‘é“’&&ﬁ*&&“ﬂﬁ”’ %nﬁf concent r at ed
sul furic acid (98u}forite acdd¢ti on was stirred for 45 minutes at 0' U/ N2. To
the col d sol uticen¢ed- Qﬁfw&‘ecﬁh@ﬂaxma@dsdcmmmhehﬁﬂtﬁﬁ)uil on of NaHC03 and

chl orof orm Extr ed CHClB The organic |ayers were washed 3
times with %ﬁaenefﬁbéf%%\%ﬁml@at er, tinmes with saturated NaCl,

sol ution dri é‘d(%vé*o'bﬁglg@@deﬁm}é‘ra&}naﬁﬁ-@%féﬂ’d@éﬁémH"-tﬁra}l?e-ss in vacuo, to
afford 10. 18 ny. tw{dmf@h&emmr soldyuans&ltLC pl ate (elution with 1:1

CHC12: acetope ?‘Hﬁ’h; Et OAc to give 6.0
ng of the abgv % ﬁeﬁ 1%_%%{&&?;38%&1@&9?5 al ¢ for

C26H3303N. 1/3H20b“‘@n)95'P QSPW'?“QAF“ 53.38. Found: C,75. 61 H 7.84; N, 3.12.
(Mass Spec. )SFPB—(IHSmlfiﬂGﬁhddaumgiaﬂ%E@ANEtEymm-hes| s of

17- J3- (4- Car boXyefpfh afls aaerdeaaByatds en-3-one A Oxi dati on 90. 2 m of

t he product fr s di ssol ye 63. m_.of glacial acetic acid
and to the cf‘eginéc}l %}gﬁ“ﬁ%@ﬁiﬁlw n13 t’@‘%ﬂ(f&né'gl ously dried over
P205 at R T. f orplizmbxydbutansamdfind tagidsti rri ng overnight, the reaction
m xture was &l“{r-1@.L‘i-‘éh&?1Mﬂecﬁﬂgyﬂiﬂ¥&datﬁe@ﬂﬁldiﬂ‘¥oﬁw5‘1 in the

refrigerator. was fil.t.ered ‘and the nother |iquor and
Washes were ext rpj:ce[nérg%% ?l?#@gaﬂesﬂ om% A5 &UI d-l1iquid extractor,
( HZO- Et OAc) ﬁné%r(l{zeﬁpéﬁlmetciaﬁﬁglaw)érgéhﬂr'ﬂqtﬁp@ﬁmlas dried over
MyS04, filtered man@dnevphesgticadci aci@guo. The residue Was dissol ved in hot
MBCH) fil ter pde AN 2 ¥APPL Al Ak ahByYafitih 13, 3LA B ek 1R 1RhAMHES) vei ghi ng 32.0
ng. .
butane-sulfonic acid;
4-(2~(9-Thiosulfatononanoylamino)-é4~fluoro-phenoxy)
butane-sulfinic acid, sodium salt;
4-(2-(12-Thiosulfatododecanoylamino)~5-trifluromethyl-
phenoxy)butane-thiosulfonic acid, sodium salt;
4-(2=(10-Thiosulfatodecanoylamino)-4-hydroxy-
phenylthio)butane-phosphonic acid, sodium salt;



FAB: Calc. for C26H3104N~ 422.0; Found: 422. 11 June 2002 - 213 B.
Purif~, cation The above free acid was purified by dissolving the abgye
product in 1N sodi um hydroxide solution. The clear solution wad JHQ?E&Q% ed 3
times with Et OAc. The aqueous basic solution was cooled and acidified Wth
IN HC1 acid dropwise to pH=4 with stirring. The reaction m xture was
allowed to age for 1 hour at 0C. It was filtered and the resi due was washed
with cold watex. Dried overnight #sa 100C in vacuum <0.2 rom pressure. Yield
of the above-titled free acid was 9.85 ng. FAB: Calc. for C25H3104N~ 422;
Found 422. NMR anal ysis indicated the product tQ be an acid. C . SQdium
Salt of Above *Aéfa(HBRrosheroReRanydaBipe burordaRe HREOmNenYd-ssol ved in 2.0
m of hot net hanothid)butlpeicl #akd;sol uti on) was added 11.6 ~.1 of 1N

NaOH(aq). To sl st PN @f I 04 3Ll i 10, was added Water
to reach pH 7.?325.hl {rﬁg %&Eg{éﬁ&é@&so ut iaggx\a;\l/gs ?‘ﬁggggh%ﬁ%‘?to give 6.3 ng of
the sodiumsalt of2}§fCaB6¥8:ititled product. F~LA~i ~?.~ Synthesis of
17-J33- (4- hydr exyet tdl{senfonbundecanayd ambny ) di50anine=3-dnetthyy1A. To a

suspensi on of 25 )g?;g Pﬁ&ia‘@tﬁd My chips in 10.0 m of dry THF was
added 1.2b g (4 gﬁ-%f’e ot J-br o4 terpiary byt yl, dimethyl siTyloxy ethy
benzene (prep&r&é ¢t QQEB-H‘@%’%H&F@W Béﬁlﬁéﬁﬁg' minO-ATMELIFED 1 214 by
t he General Procephenylddso)bierrizbecdd, Stddumeaslton mi xture Was vigorously

stirred usi ”943(‘ZU{ZZEf—@@z@Bbﬁoﬂé&Uﬁc@hbWamm)Lhed!{\ﬁéihﬂgiatnﬁhSd_ m xture was
added 40 ~.1 of 1, 2-di bég*qgf;%ane ;49 cat al yze the above reaction. Al owed

the reaction to lbed}c’é? ffg_L} hours/N2. The concentration of forned
Grignard reagénf2y@-fuifipfiecanqylaging ) ophenaxy ) butFigyeid iReacti on 205.0

(rjrg (0. 5/ mT;)I 63)-(ij(‘I-fﬁl&lﬁoﬁéﬁrwyd.aﬁﬁn&x;ﬂfﬂﬂo&y3p!\a§im@&ded in 2.mo m of
ry THF/ N2) cqol&d {0 AN oy i onar .75 m, 1.5
m |l iequival egt é? Q/llézzrggrg&]be vvadtsola?ﬁ??@[dﬁaéé&%ﬁﬁ%glq?&j%?glreglhggl suspensi on
over 5-10 mi nut esPAERioPRE aekt+ is®diWmsS3I at -80C for 1 hour/N2 and then
for an additi 8r@é2-(ld+Phatphdfddechneylanino phieaglomenchethlorbh a sat urated
sol ution of NH4C 33 foggdiluted with 10.0 nml of CH2Cl2. The organic
| ayers were vvashtJanﬁ{El?n & (y3 ti,mes% sat ur at ed C solution (3 tines),

wat er .
dried with wgéoﬁ%-ﬁﬂwsﬂ*gﬁea%&w ARA BP At APV OF X Tty ness. The crude”
product was crystlitlyirdedaéidm Et OAc overnight to give 152.0 ny of product

mpt. 233- 234&&1&%'2-4@4&fﬁcdsma%m%ﬁ?dg%aoﬂyﬂZﬂ:ﬂ@oza_SS; H, 9. 18)
N, 2.59. Found: C,,73.45; H.8,94; N, 3721 FAB: Calc. 536; Found: 536
butyric acid;
7-(2-(11-Thiosulfatoundecanoylamino)phenoxy)6-amino-
enanthic acid, sodium salt;
5-(2-(11-Phosphonoundecanoylamino)-3-methylphenoxy)-4-
oxo-valeric acid;
4~-(2-12-Sulfododecanoylamino)phenoxy)but-2-~enoic
acid:
4-(2-(11-Sulfinodecanoylamino)phenoxy)but-2-enoic
acid;
4-(2-(10-Thiosulfatodecanoylamino)phenoxy)-4-methyl-
ene valeric acid, sodium salt;
4-(2=(9-Phosphonononanoylamino)phenoxy)-4~£luoro-2-
butenoic acid;




C. ~esil3riat~,on 70.8 ng of product from Step B, was , dissolved in 1.45
m of methanol and 1.45 ml of THF. The solution was cooled to 0-5C and 29
~.1 of conc. 11 June 2002 - 215 H2S04 was added via syri ngelldges 2002
The reaction was allowed to proceed for 45 minutes/N2. The reaction was
carefully quenched at OC with a saturated sol ution of NaHCO03, and extracted
3 times with CH2C12. The organic |ayers Wre separated) washed with water
(3 times)) then with saturated Na(d, solution, dried over MySO4, filtered
and evaporated in vacuo to give 43.0 ng of crude product. The crude product
Was placed on a colum of silica gel and was eluted with |:1

acet one- CHZCl2—(Zhé11-§ﬁlépea—lp¢timmtmeﬂzm;dsmélthuzxmldxyt)m anhydr ous

met hanol to afforpugfri@ wei@f the above-titled product m pt 292-293C Wth

dec. Anal. Calc 3N.J1/ 4. H2. C 8. N, 3. 25. Found:
C,75.49; H,B. 5992 I\gg ng%zgigg °€8b2§?°$€§‘&&%35€1 YE 26 Synthesis of
| 7-13-(4-car boxyn’émmlb‘eﬁzb?i) 4- aza- 5aandrost - 1-en-3-one A. Oxidation 3.0
ng of the producs-(g-amibyarpato-25ne8Rotyicdinegdanind) tHiealy10! aci al acetic

acid. To the cl ea(; uék!:?_g g@% ggggm#o q_trrg of Cr03 (previously dried

over P205 in vacuu herdaction to progress overni ght at
R T., and thefﬁ'%“%WPPE@WMWWHW%OEMPWQI of water caused
t he product to criityalikci aeidvernight in a ref rigerator. The crude. product

Was | | at ed, j t 110C bel 1
mnsplrzgsﬁrg mﬁ@q-%;g% %}W@EG%%}%&%@%% ea?dec%%ﬂ@?‘ \efbas di ssolevg\élv in
I N sodi um hydr oxiddP8Aa3 T’H%tqygpengﬁfmqté'ﬁl\ﬁ/a@b% racted 3 tines with

met hyl ene chIle-rGZalfl.Bé-}zhéfmgeﬂmwotay@e&nwﬂwnph*@h&dhyaﬁﬂiéh-e agueous
basi c sol ution eg obeghidrrael fefded Wth 1.5 N hydr ochloric acid. The

precipitate rdri 17. 0C under vacuum at
0.1 rm pressuf® zﬁﬁlér'@ 8%‘%%3@99#?8&9“'3 -datRramng P&enﬁﬁ) Cal c. C27H3304N
436; Found 436. N%YEJ-Q?aG;th hesi s of

17-13- (3, 4- d'M(QLQllbﬁﬂéébﬂ&zraﬁnaé@aib”}dﬂﬂL@ﬁE-&mﬂﬂf)%h@ﬁ@xﬁ) Gignard To a
suspensi on of 25§E§ .y activated magnesiumchips 1n 10.0 ml of dry

THF, was added 4 Ké -’br ono- 1, 2- et hgl enedi oxybenzenel N2. (The
starting nmat i@ (fs %bﬁﬁré’r‘cfllap!:?-mtle&@y aminapphenpxy - Cheni cal ) The
reacti on was con@ueyeilc idci®y ultrasonic water bath at a terrper ature range

T 2741 br omoer A 2?'*“%%“%%3??%391%2% - Bt Bioned 1o
progress for 1 1PEYIDWBIRLS &FléBCYNQ The concentratlon of the forned
Gignard reage{z-\as-Thidsulfatesnderahdyldmbio Parmethyl-3-~
pyridyloxy)butyric acid;
4—(2-(10-Phosphonodecanoylamino)-5-methyl~3-
pyridyloxy)butyric acid;
4-(2~(11-Sulfinodecanoylamino)-4-nitro-~3-pyridylthio-
butyric acid;
4-(2-(10-Thiosulfatodecanoylamino)-6-methylsulfonyl-3-
pyridyloxy)butyric acid, sodium salt;
4~(2-(9-Phogphonononanoylamino)5-chloro-3-pyridyl-
thio)butyric acid;
4-(2~(11-Sulfoundecanoylamino)5-methylsulfonyl-3-
pyridylthio)butyric acid;



The steroid fromExanple 2 (410 ng) I mmole) was suspended in 4.0 ml of dry
THF/ N2 and cooled to -80C and 8.0 m of the above-prepared Gignard (3.04
m | 1iequival ents) was added via syringe to the steroidal suspéﬁsiubﬁfz 2ever
a period of 5-10 m nutes. The reaction was allowed to proceed for 1 11
June 2002 - 217 hour at -80C, and then at -10C f or an additional hour/N2.
The reaction m xture was diluted with CH2C12, and then quenched with 1N HCl
at -5C. The organic | ayers were_.cglj ected and washed with water 3 tines,
saturated NaCl solution 3 tinmes) dried over MyS04, filtered and evaporated
in vacuo to dryness. Purification of the crude product was carried out on
50.0 g of sil itcd2géll+Bilfdnaundecaneyianin@piGmethydt dreyridylgi ve 347.0 ny.
FAB showed 422; Cah$ehp ic6de#d:ny of the above product was crystallized
fromEt CAc to,affo .39 ~pf oduct. mpt . 324-325C. .Anal,. Calcd. for
C26H3104N 3/4“Fiég:‘Eé%@é}’ﬂf%@“&‘éﬂ?&&?ﬁ%‘d?‘ IBEtRY3R, 7. 54; N, 3. 25.
FAB for C26H3104Np¥hibdseldxrabutmic@cidz2sodium 'salsy ge o; Methyl ene Di

oxvl an (; o ®-¢9-017PHfsphbRoddddiabyLaRiRI-BP (Ae¥Rpliipyobued in dry 25.0
m of 1, 2-dichl orgg#,h%&eoﬁ BB‘IM/CN%Ci he solution was allowed to cool to
-toC, and 1.03 nl r ZR sol'ut?on in dxchl oronet hane) was added

dr opwi se undef-K2-6tdroifedecameyd apdae) + HrmetdeTy-BoRexi 43 0FFdceed at R T.
for 3 1/2-4 hour shh&yriAf aeid4 hours/ N2) the reaction was cooled to (-Z0OC)

and quenched Wth_}&. : inbOrs ILLAUE € 0GQ) and then
gradual |y the%&?rpgr_a t}?én\%%ﬁ%f%\%gén.g ri]%élqrg Eﬁeﬁ& gThe reaction
ni xture was evapoPRRyLoFyYEREF % a8t Pness. The resi due was extracted 3
times with Et @A¢2-{I-Thiganlfataiodiesaneybanianl)&d (Méthylamiho)uBe 2002 - 218
water 3 tines, 2 fd ' I ion) 3 tines with water
. ; PR 18 Db Ahedal wSghygion) 3
and finally wth %tﬁlat Eﬁr"a gdéf;% 4Jt| on ff Ia. %Ee grganl G Iiyers wer e
dried over ma§n&étUmEReFRpeyoYRdecapey %’gl{ $rBBRRY L EPY Y tuo. The crude
material was chr orlstajuyhnéd agid? silica gel plates) <20 cmx 20 cmx 20 cm
X 250 Nm el uhedr W dtEuhibuhsAid18mTRS Hylmdi @Lgxﬁfﬁ)dyleg%yst allization
from Et OAc afford?e‘gté%g%ang ﬁlf the above-titled product mp. 222-222 . 5 C
. Anal. Calcd. fo i"!l . 1/2 H20: C,71.78; H 7.66; N, 3.35. Found:
C 71.71; H, 7. #1(2N12-Splfingiodegapgylaminapfutiodivorpr@thpdudd 41D. EXAl ~hE
z 8 Synthesis of pyridilozypidfiwicbaniayl ) - 4-aza- 5andro~-1-ene-3-~e A
Gignard To agSpspeiRSi %ﬁm ﬁ[nﬁ LRV, TRgpEsL UM chips in
8.0 m of drySTEE c\il/;is 121388%1 1. %d%ag%’o_ rno?rogn‘?éso e}n?n@g% mL of dry
THF/ N2. The reactRRAPYAREY ¥MMRIkCe @R A FPAAWY B88Ki ¢ Water bath at a
t enper at ur e r aAER- Afl-PhospPhoncimdelcanvpl dmiag i-dt-met g t3thivas added 30 ~. |
of 1,2-di brormett?_&q( xy PG4I Leagtion was allowed to progress for 2
hours at 28C/ N2, eﬁo%gnt %ti oﬁ of .t he forngd Cg'i %nard reagent was 4
mol es in 10. B % 2—(§|u§.fq§_ﬁ5;ecanoylammo -5-methyl-3-thio-
phenylthio)butyric acid;
4~2(~-(1l-Sulfinoundecanoylamino)-4-methyl-3-thio-
phenylthio)butyric acid;
4-(2-(10-Thiosulfatodecanoylamino)-5-methyl-3-
thienylthio)butyric acid, sodium salt;
4-(2-(9-Phosphonononanoylamino )-4-hydroxy-3-~
thienyloxy)butyric acid:
4-(2=(1l1-Sulfodecanoylamino)~4-methylthio-3-
thienyloxy)butyric acid;



- The steroid fromExanple 2 (205 ng, 0.5 mmol es) was suspended in 2.0 m
of dry THF/ N2) cooled to -7gC, and 4.0 nil of the above-prepared Gignard
11 June 2002 - 219 (1.6 mlli-equivalents) was added via syritghine@00Be
steroi dal suepension/N2 over a period of 5-10 mi nutes. The reaction

m acture was allowed to proceed for 1 hour at -80C) and then at 0-2C for an
addi tional hour/N2. The reaction m xture was diluted with CH2C1l2 and t hen
guenched with 1N HCl1 sol ution -at4d T The organi c | ayers were conbi ned,
washed 3 tines with water, 3 tines Wth saturated NaCl solution; and dried
over MgSO4. FEit4 erqad ; {1 Wac I S-_The crude

mat eri al vvasEcéréyg]gI Flﬁggﬁﬁ%hg i!'gbo) 3‘. \l}&ge&%%@f%sgf 3pr oduct m pt
228-230C. Puri f i CHEPEROBR RIYYEES 88tdol unm using- 70: 30 ( CHCL3- acet one).
gave a si nglé-&pd9-Fhiesulfationonaydl aniob )88-Betiy IsnifonPyi3-241. 5. Anal .

Cal cd. for C26H33Q3hy1 ﬁm‘%%gitt&i]@,i std3uftSsdpund: C, 76. 36; H, 8. 26;

N, 3. 35. FAB C f 6H3 N~ 406; Fouqd. 40 B. Cl eavaeg of Mt hoxv

Grouti 12.7 %2(31638%;%@5‘?38 e??%oygﬁamae?'ﬁ%%éf@ﬁoﬁe%'di ssol ved in

5.0 M of dry nétihiemelahdboideidNacifio cl ear solution at -79C/ N, was added

50 W of 1 2€Jcqh - b Bn&FPdnlin o) - B-RYF HyI0S - ' Al |l owed the

reaction tor%?'o%é?d gi&l%a‘ﬁ.%egegrnaio& ./°\l2I2 V\A%{Eh rapi ghsemfiﬁ.ng. Nest day) a
FOLPBY D DBV A R etf

cl ear yellow so X he reaction mxture was cooled to 0-2C
and quenched-\2t-K1kafekf inoynigeanaytipmdneceseetity1BBigo-Fhe organi ¢ phase
vas was_heﬂ 3 Iti HRSedy1dkydibubieisadiiam hydroxide, 3 times with wat gr, 3
tinmes wit i |yt . - .wat er, times
Wth sat urag é'éligg{%%’]:%# §E?§%C¥1&dé éﬁgﬁﬁ@&%@&iﬁ‘ yerm\gg‘er MyS04.
Filtered, conceAtEaieyioxy3abyEriifm dr §edlam 52RE: cr ude product

(t:)r _ystalll7i igd(-fézgﬂmggémphgnfm%g}anbygmﬁ @)‘-lg-amine(—js-i- nglﬁ spog mat eriFi:B f
eing 17-13-(2- @;ﬂ,ggt)g? Za%é -4-aza-5-a-androst-1-en- 3-one. or
C25H31N02 Cal cd: : ; 4. LE 29

1p31~3r d~o~be$12y. X) -PZF-ecfngS‘é-%ﬂW.‘mdg{\/E&-%Pee-i@’swéi%?d%ll“ﬂ?gr ams of

17J3- benzoy k-42a¢bt-Kaxrbixpend dcamoyldnine) fheneps) kot riomaiclid, t hi opyri dyl
ester of Exgnphecis ad roRfiidédadoyy afyRd %@n 1PRE ﬁé}}g esi um brom de,
anal ogously \r/ri?a E}% procedur e inokxanpl ej ) ?o prgmuc t%e 17- benzoyl
derivative, . %—2960 crystallized fromEt OAc) was suspended in 80 m of
anhydr ous i $ef?-e{ri@rboYynoranoylepine ) phengsy ) hutieti 6G@id.ng of NaBH4 in 5

pg(rj t ijonS- :MEOZ-?(lljo-TdinBMé&ﬁldﬁﬁmi‘ﬂ@%en@%@bﬁiyﬁk firctidTHF X\fls Ca(rj e{ﬁl Iy
added, so tha reacti r,.sal ution. owe e
reaction toETo%%'é eJCEEEWﬂ@%%?%'F’EﬁE‘F%&*’g%&W&ﬁ \ﬂ/ﬁ%c_q‘quenched
careful |y whtf2-1N3+CGprbemvt zidesaaylepingdphepasy ) hetyrde apiddditi onal hour
at RT. It waé24{isn-Cdrboikyskntiaidecdadylaminod phrhoycitertyditi nes wi t h CHC13.

The organic | aygl;g were conbined) washed 3 tinmes with H20; 3 tinmes Wth

sat ur at ed C_‘sol.utiop, and, dried_ over S04, Filtered and evaporated to a
white sol i dénettilngazbexpngdgcanoyfaming g “Rethyishengar) e, ystal lized from
EtQAc to affordnﬂ:ér@is agidf material. Further purification on a silica gel
col umn) usi pg A 19-¢@PboxyuntbcdHBPL AR ) ~5-methylphenoxy)-

butyric acid.



- 221 70:30 (CHC13-acetone) gave a single spot material, 221 ng) of the
above-titled conpound, mpt 296-297C. Anal. Calcd. for C25H33N-2~ C_79.17;
H,8.78; N, 3.70. Found: C, 79.24; H 8.85; N, 3.48. FAB Calcd. f b Jens2@0%\0 2
380; Found: 380. EXAMPLE 30 1713- hvdror et hyl -4aza- Sg. - andr ost - |, =pne- 3- one
500.0 ng of S-2-pyridyl-3-0x0-4-aza-faandrost-1-ene-3 one (Exanple 2) Was
dissolved in 40.0 m of dry THF at R T./N2. The solution was cooled to
-78C/N2 and 5.5 m of 1 M dibutyl1&% wn ni um hydride in THF was sl ow y added
via syringe to the solution) with rapid stirring. A lowed the reaction to
proceed at -76 to -78C for ,half an hour under N2. The tenperature was
gradual |y brought to RMEO dRGLlpARd 3@ PIATRAYEEASS REBADEERT 2- 1/ 2 hours/ N2.
The reaction was thiheninusrtdloadiat af) agenfCofi tie ZW1HCkiagi d) and t hen
diluted with GdGl31aThe organic layers were separated, Washed with 820 3
times, then Wth saturated NaC solution) and finally dried over MySO2.
Filtered, and the organi c phase was evaporated under vacuumto give Z16.0
ng of crude product. The crude product Bas chromat ographed on 20.0 g of
E.M silica gel colum, using 70:30( acetone) as eluant. Yield of
single spot material was 12 O -titled conpound, m pt.
271-271.5C. Calcd, far - FAB 304; Found 304. NMR in CDC13
confirnmed the above /A 11 June 2002 - 222 LL~ E 31
~, 7~- For nvl - 4- aza- 5a- andr os¥ eRe-"' 3-one Into a 100.0 nml dry flask Was
placed 1.3 m of oxalyl chloride (2 W-G-CFET13{OWRE 50.0 nl of dry
CHZC12/ N2. The above sol ution was coBhed t$“-78C and 338 ~Z1 of DMBO was
added drapwi se via syringe/ N2. The mi xt%reRwas stirred at -78C/ N2 for 30
m nutes, and a solution of above-prepared al cohol from Exanple 15, i.e.
171 3 hydroxyng}hg;az[a(iﬁaza- 5a- androst-~1-ene-3-one (256:9 ng in 15.0 m of dry
CH2C12/ N2 was .added vj syringe, The reaction Was all owed to progress for
one hour at - PgEFNBD iézﬂgﬁsﬁﬁ Fortes arometicgdngygpreterablyr agry
tri et hyl am ne banzene aping;rate. Reaction was raised slowy to RT./N2 with
stirring, the resulting yellow solution was then poured into 50.0 nil of
cold water. The,organic |a S re washed with a saturated sol ution of
NaHC03, and t fteh® h@zsaﬁgat ool ution of NaCl. Dried over MyS04)
evaporated the solvent under vacuumto give 172.4 ng of crude product. The
crude product x\\ag @hrgn,rr@bnggpm% on 60.0 g silica gel columm using 70.30
(CHC13-aceton§)g tf give a singl® spot material. Crystallization from Et OAc
afforded the abd¥e-titl ed conmpound) 37.7 ng) mgt. 258-259C. EXAVPLE 32
Synt hesi s of di ast@er<ai #3k¥Lic 17f 3(a- hydr oxybenzyl) 4
~~-5a- andr ost - 1- enghehydlNe® sulétikudledaprywyipr epared fornyl derivative (from
Exanpl e 31) was diqiﬂJved in 7.0 M of dry THF/ N2. The sol ution was cool ed
to -78C/ N2) and 131 ~t'l_.of phenyl nagnesi um bronide (Al drich reagent) 11
June 2002 - 223 haloalkyl,

hydroxy,

carboxy,

cyano,

C1-C4 alkoxy,

C1-C4 alkylthio,

C1~C4 alkylsulfinyl,

-C3-C4 alkylsulfonyl,
nitro,

amino,
C1-C4 mono or di-alkylamino;



0.393 mlliequivalents) in dry THF was added dropw se via syringe/ N2.

Al |l oned the reaction to proceed for 1 hour/N2 at -78C and then at R T. for
addi tion hour/N2. The reaction was quenched at 0-5C with 2. 5N HCIynepgha hen
diluted with CHC13. Oganic |layers were separated) washed 3 tines with
water; 3 tines with saturated NaCl solution) dried over MySO4. Filtered and
evaporated in vacuumto dryness to afford 28.6 ng of crude product.

Anal ysi s of ~t he NVR spectra and peak heights from HPLC indi‘cated this
product to be a 1:1 m zture of dild$tereoi somers. The crude product was
filtered through a 1 prn Teflon filter and purified by HPLC on a Wi tman
Portisil 10 cghu i TE) % cetone). The FAB mass spectrum

i ndi cat ed theﬂsaﬁﬂed $+%gfe oBrlag%é)t |§(]5 rs, being 3S0 mass units. The faster
eluting i somer) m¥t. 289-289.5C) was crystallized from Et OAc and showed a
single spot materildlogn TLC. Anal. Calcd. for C25H33N02~1/4 H20; C, 78. 39;
H, 8.81; N, 3.65. Fqundg: C; . AH_8. 655 .58. The sl ower eluting isoner,
m pt. 300-301C shgée§4a%}zﬁ1ﬂr§o§4ng%ke%§l on TLC. The f aster isoner
showed by NVR( CDCEHLROCHRT #X%0. FaeqgsCidthiog) TR (. 898) as conpared to the
sl ower isomer CH3 at EnlBheitfqmrud@cBicomehe-Cls@nzilic proton for the faster

i somer Was al so deshi el ded (4.55) versus (4.95S). The olefinic proton at
C-1 showed deghig]l di ng effe tﬁs for the faster isomer at (6.818) to (6.628).
From t he abovead4dt &) gl’a'e' ‘tvﬁc} Ydimers showed di st i nctly different physical
properties. Ryl Rpupse2idmdepergentlp; chpnlapi 8hkpE. phenyl,

4- (2- (11 - car bghetiyndegaopydxno) - . pheno~~bui~, yri , acid tev A- Eth-l

4- C2-nitr~pphenox~Jl 7], ,ut r~rai~t3) To a stirred solution of 2-nitrophenol
(1.4 g) 10 M and ethyl 4-bronobutyrate (2.1 g) 1.57 ~nL) 11.-mM in 35 nL
of dry aceton® i50zdéded 2 g (14.5 nM of anhydrous, ground potassium
carbonate. The resultant colored m xture is then heated under a nitrogen

at nosphere at g_esng_l_F.reflex until the color due to the phenol anion has

di ssi pat ed artd a yel fow mi xture remains. Concentration of the cool ed and
filtered mxture yields an oil Which on flash chromatography (silica gel)
et hyl acet at & He$&r20 prantet hyl ene chl oride as eluant) yields 2.4 g (96'1.
yield) of the title conmpound (3) as an oily liquid. Wen substituted )
ortho-nitrophend4ls are used in place of 2-nitrophenol in the above exanpl e)
the correspofditi§*Bubstituted 2-nitrophenosybutyrate i s obtained. Likew se,
when et hyl 4-l§~r’om)butyrate is replaced by other halo esters. the
correspondi nqcaypi dhophenoxyal kanoate is obtained. Step B. E~~VI

4-(2-am n_oph§n~ ~y~te-14) A solution of ~ (1.27 g, 5.0 MM in 15 nL et hyl
acetate containning 200 ng of 5Y. palladiumon , carbon is reacted in a
hydr ogen at m§§Bherean 4odepppdently repreeentp sudstituted 9T hydr ogen upt ake
ceases. The ni xtuienbstithesdf a1k eddanosls wicankeayedrdditagacvo to yield

1.0+ g of (4) ascd anii;.%go%nﬂéétn%ngo %g?e) bkilldgune 2002 - 225 Stev CC:

12- (1 sopro~n-vlt e ,anor aci -~ m xture of

12- br onodode @B oPRaTRacEUESsatly mogegtable) saUtsaARd seREAEH | eopr opyl t hi ol at e
(1.1 g) 11.2thbJeod. 1, 2-di met hoxyet hane (50 nL) was deaerated (N2), heated

to 85C (bath tenper alppeesom KERE fhe l{HstaheMPEr@itl G fe¥ 72 hours. The
cool ed m xture i t he cglg%gct ed so{/\%gﬁdi solved in water and

filter
filtered TheRBITTLARF OF| hBT SRR CARFQR TaZ0g np Lt Y9k2EShydr ochl ori ¢ aci d,
aged, filtered) the Fbei dcopsinfd thel tomyaundsapfrthedintitiaeti. There Was:

obt ai ned progygéntiion( Areddédcrided Whi £t SVove-described
formula.



When ot her hal o-acids are used in place of 12-bronododecanoic acid in the
above exanple, the corresponding (isopropylthio)-acid is obt aH]ﬁL?.

Li kewi se) when other nercaptan salts are used in place of sod ne 2002

i sopropylthiolate in the above exanple) the correspondi ng

(al kyl t hi o) al kanoi c acids are obtained. Representative of) but not limted
to, the acids obtained by this procedure are: 8-(I1sopropylth3o)octanoic
acid 10- (1 sopropyithi o) decanoi c —aéfd -10- (Et hyl t hi 0) decanoi ¢ aci d
11-(t-Butylthio)undecanoic acid 3.~.-(n-Propylthio)tetradecanoic acid

9- (Met hyl t hi 0) nonanoi ¢ +acj < { D. Et hyl
4-(2-(12-(Isopropylthi (%qd‘(:) %cdaer]%# {:r:‘l??\%j' ,Ehgngé%qlb%yt%yér ate (7) To a

sol ution of (4§°£¥9"2~339F31’951@1M55ﬁdw}(’63h @geoherepy dedipff:in dry

met hyl ene chl ori de (10Xntan édie 00om § enpeafairabiy orse & dedng O,

4-di met hyl am n rd.di fol | | ,hi,nqone m nute by a

sol ution of N, ﬁ?é'cﬁa?tgﬁgﬁg’;%ﬁg?ggéf?% eerfggzg&g? ﬁlfu 32'%8/] i n methyl ene

chloride <1 nid;eaxthe catechal REFHCHtSry| ene chioride. After 2 days,.the

filtered mxture was cog¢ely raeked"~invciudesatdneéde oredirdnehéd ash

chr omat ogr aphegiggadeg,l eCR. Gfderyal, ”gtﬂy'SI.ZQl%F%EVi, qcs%tpqggyin hexane as
oduct t hat

eluant to give pr (0.22°q) as a i sqlidified readily in a
short tinme. 4-% -](°PE-°PVgop‘P‘3ﬁFIY hi bﬁ%g"gganﬁﬁf’gw 3‘)' E-8¥t¥}ed sol ution of
ester (7) (0.|2nd d'C16C258akkpl'i AinabudemalkylOupifo d@s carbaned at room
tenperature ung%l@irﬁ'gt hogery @t r@ngg?[,e nlgbleeypN sodi um hydroxi de sol ution
(O b nm). Methanol (2 e £Ll.e he .m xture) and the reaction
al l owed to continue un??ﬂéﬁ%@ﬁgﬁy&%&sh&\ﬂg#% y é’ﬁnéﬂr’enai ned. The
filtered nixtutohepetbyheetnd fh&dlikey cua and the residue obtained stirred
with water (30 nl). Afte{-@gidlgoxiheindbudeselivear idrt eeefickddie cake is the
sodium salt of rodugt (. )) he_sid filtrate acidified
with dilute hyt %?Tﬁ%dr?égébimﬁggga%e??%rgd,ﬂ%c{s’ﬁgd with water and dried
to give productSOPTEROBY . g)-DREOXY i §RPULOEY Secukoxys_ BAbWYOXE it h sof t eni ng
from 66C. 11 June 200Ralo'24Acludestfinniroqf chlowd,h b¥amb4ons in Step Ja

wi Il produce tfigyorresponding sul foxide) and treatnment of $ with

m chi or oper benzoi C acid with Step Jb will .produce the corresponding
sul fone. 4-(Z-(12Z-(1sopP ] dB’&’e‘t"ﬁ'no}B&ﬁ?#?ﬁ PPG“XEsti rred sol ution of

(7) (20 ng, O.fubbtitpted betdnenok pde rdf) ChsCadalkylneChabypl saturated with

tamﬂoni at(5 nL)aItir,'Blicyt_l,_ESrSEQ.'lﬁB).e_ra%d Ehétn{@t.?rbomm abb¥eat anbient
enperatures unti al ysi s ws_ | or ngQ remains.
Concentration {)qprtelqgn?gggﬁ &?Wifgrlen%l&dleo%am'by pﬁ&"?ﬁg?ﬁ’(i ve thin layer
chr omat ogr aphyphesinli:c @ . ¢red imedhipxpphenitol 2rehhgrerfeethpBYPRRNYES el uant )

yi el ds product3 G-{dihetBdxPshenydaxy, &dichlorophénstl; 2-bromo-i4-—

4-(2- Am no-pheméq! i yrat j4r I dﬁ@fr d (N2) solution of
2- ami not hi ophenmhv('ikg%ggjﬂ 2‘?953“?’:9? la{ngq%t y lgtk%r'ormputyr ate (2.14g.)
IImV) in 40ni. of dry YEslealiihoivetudeseCrsCafidyls. 48f198d soli d ground
anhydr ous pot asisiven eabbbitatted wihth raeulorandren Walot deadefired 3X under
nitrogen and ajjQmednhoisdidaedl: I epietvdreaeehyi e until TLC analysis
i ndi cates theaiéact.i gg IS orLPI eéet The.filtered m xture is then
concent r at ed 9 BE?‘H@Q RREh l.b?lrigr]i’ﬁ_ t ogr aphed on silica gel (85g.)
using 15% ethyl acetat'ejHax®@ikydther'ldmeludeg)iGeCy 8¥kybi (11) as a pale
tan oil. defined above, substituted with at least one

divalent thio (-S-) grouping including; methylthio,

ethylthio, isopropylthio, n-butylthio, and the like.




11 June 2002 - 22% Stew H: Ethyl

4-(2-(10-(1sopropylthio)decanoyl am no) - phenvl t hi o) butyrate f12) When (11)
and 10- (1 sopropylthio)decanoic are reacted together anal ogousl19 Jageae%t he
conditions in, Step (D) above) the title conmpound ,~ is obtained. step I:
4-(2-(10- (I sopropyl thio)decanoyl am no) ~henyl~~]'qg~io0)-butyric acid (13)
When (12) is hydrolyzed as per the conditions of Step (E) the title
conpound ~ is obtained. ,tev Ji- 4482-(11-(ethyl sul finyl)undecanoyl am no)
~henoxv Z butyric acid Wien the subject esters or acids are treated wth
sodi um nmet aperiodate (Step Ja) in a suitable solvent (e. g. acetone/water)
t he correspondi ng sui f'6xtéeRlkydsshbf inynldd intludesreby-Cai ahkyl,

et a- |Ch|) O\r,\ﬁpedéﬁml @baee ( ubseRtdbed yt,uenzlhdatéI hea@@rdrﬁsp_sodl) nﬁ sui$f;)ges For
exanpl e e [ e pheno$y) but yr at e
.~. (0.045 g@@@%md@dﬁg b€ ﬁ%i r%:q}‘g@ gﬁ%ﬂ?hggbdu um

net aper i odat e1§APTOPYL1gulpinyd nﬂ? i {R (2 nL) at roomtenperature the
correspondi ng sul f oxi de;=(S, ialkgbsal feg:1 Hide bhges <1a$,palk ep (E) yields

product = as, gk skl o bt deuddliicanal | Ydady SRl e Ay - W

m chl or oper ben20| C ag r.oduce sul fone yields the acid

~.$ upon hydrgﬂ%'s'ﬁgrhg W&BH}WOI%I’%’ EBW’Exlon§th Step E. 11 June
2002 - 229 TEhel foey hodi sdp gopypanlfepitihe npbuty lodifioayidsand thee present
invention) alyjgady described above in general terns, may be further

| lustrated b thefol ng exanp ch_shqul.d be construed ae

Ibel gg li i tatlyons on ttlf.ie\@sﬁc&ﬁgéo s‘ﬁiarlwao?‘mﬂfgp H%&th i nvent i oﬁ.

Synt hesi s of ahifi@. ( $ubCrirtugedunifde ydnex pF pher®x§pHfs~atkylacid (7) --( CH2 ~
? COOHt C C';%to% pE %ffﬁn@d Eéhenra!boﬁe( 2 Feniding: B¥Yhy THniRQ_ i(\r/])l bu~rrate
o a stirre ) e

4- brormbutyraet%?lk’gs‘h% n-%uggf R %g9+'1%m4in% g)dlagﬂq%%g 'Was yadded
anhydrous gr dufd bé@%)@sﬁﬂiﬁpeaﬁﬁ%i:ﬁé*(’ﬂtﬂlwlm My Bhe kike.resul t ant

m xture heated at reffhe Rupdetp Nod gageps uot i thellbeénasne ysing showed t he
absence O t1gnSharkidoneneliafl,Aah he PRARADDYE (Shldea gel) 15x ethyl

acet at e/ hegaae as uan I tered concen m xture yi el ded
3.0 g of prod§Ehyhs Bethosyp eyano, cgr 9’6?@‘%2 :
trifluoromethyl, (present as in the starting

6-nitrophenol 1 in Flow Chart A) or added later by a
conventional reaction, e.g. chloro, as by
chiorination, nitro by nitration, or created from a
starting or added functional group present, e.g.
converting a later added nitro to an amino group by
catalytic reduction, then alkylating to a mono or
dialkylamine. An amino group can be subjected to
diazotization to a hydroxy group, which can be
followed by methylation to a methoxy group.
Similarly, a hydroxy group can be converted to a
thiol by the analogous procedures described in J.
Org. Chem. 31, pp 3980-3984 (1966) by Newman and
Karnes, and J. Org. Chem. 31, pp 410 (1966) by Kwart,
H. and Evans, E.S. The resulting thiol can be



- 230 Wen the ethyl 4-bronobutyrate is reglaced by hal o-esters in the
above exanple, the corresponding ether-ester is obtained. Lik quﬁagﬁggen
t he above phenol is replaced by other substituted 2-benzy|oxyﬁh$ . <t he
correspondi ng 2-substituted ethers are obtained. Substitution of a

2- benzyl oxyor a 2-benzyl thi o-thi ophenol for the 2~benzyl oxyphenol vyields
the correspondi ng thioethex-ester. B. F~, hvl 4-(2-Hvdroxv~e_noxv)-butyrate
(4) A mxture of (~) (1.57 g, 5.0 mV¥)L4dt kanol (50 nmL)) gl acial acetic acid
(7 drops) and 10~ pall adiumon carbon (0.7 g) was reacted in a hydrogen

at nosphere (40~p.s.i.) at roomtenperature until hydrogep uptake ceased.
Concentration of tAtkYlated &g Pri&gfﬁl&%i ¥hieh ¢3% bSr BHggiz? yeadhgn oil, C
Et hyl 4-(2-11- ( Car boredspaaidingnsietfodide, ppj silfonex5 Prebetsedt P~ (6 ) Wen
(4_) (0.224 g) 1-OsﬂMt%n@§tEgé 31,2%9@2(199@;1&,”%3%?(5&&9, 30, 1.1 MV

were reacted with potassium carbonate i n acet'one er Exanple (A), there
was obt ai ned produthenyk . Fhgpeteartdong, fRS S WUERCRRAT Rret hy !
12- br onndodecanoat eonsentdipnatedin byheotardr ahdl Dt esitldr dei obvimusaltovenexanpl e,

the corresponding gy epiéd 1S tAbt A% modirylnkinAndeR? riddko D
4~~-(11- Gar bo~ ~ndecy] ox~pheno v%)b f3rr~c aﬁl d?,é}‘? To a stirred sol ution of
(~) (0.102 g) O. 2343:@“? R tr3Ph8ntAd A s Shef Fe?g‘drops) was added 2.5
N sodi um hydroxi de sol uti oBy(®h&5tenm "phaymatgutdicagdysaccephiblite resul t ant
m ?tth e| clear e?hW: EQl@éiﬁs}:Idl _@gebrﬁrgéﬂwle"(gs _rﬂré_antwﬁlﬁmt_ﬂlﬁdi'&ltt)é&lss _(gl (4
met hanol in nethyl epe_chl or.i.de n et i
drops) indicated nSPnlb eo-acéld Elrégrt’sep%)r é:glgi %gﬁaﬁgﬂ %&gﬁggh%%ﬁ' sa%r iPje:'l(ré\mved , ~
vacuo, the residueused rae@axtt Af vEhehumap 4198 dedd veRE SWFERM GRdfil ter ed

and acidified wthjgNJdgenrdehkarte: avddumfi potaisiam, obaldium,esul t ant

recipitate follo . Wwashi 1 [ Lel duct 7 (88
ﬁg) :agl a Wite so},\?‘gm%% ?gppg#s%%%é a’l%??gﬁ*}gt gg" \’/ﬁcorr.;(
A 0. Spencer Hot ZRARSteres| ELh%l RFtesr EOSYREAKS CPegBlate, 8de8388; Found:
C. 67.32; H 8.45. phempupidnate) -dddtaxiel, pamodteR amd abbersSpddichal data
consistant wth th%%g%ﬁdggggﬂegve%ﬁme{m amich WED K oiyRkect

t hi oet hers, e.g., u ow Sheet ) as the ester “ar id, are
treated Wth sodi ub®nEteRodsi B’ét%h:‘f"'f‘?‘°§°§6f;?§tﬂ@ ss%l"véﬁgexfee'fﬁtf )%%e

acet one/ wat er) theacids dopduding siNgloyldtes are gobpavesetil jdodni se,
reaction of the supj@stiil hianlt ReASboVdsh et ¢hdmd aer hergpi c acid yields the
11 June 2002 - 232" correspgnding sul fones. Far exanple, Wen

4- (2(11-carboxyundecyl oxy) plienyl thio butyric acid éo. 41 g) 1.0 mMV) in
acetone (25 mM) is reacted (AEDH. SthRIEYNEF abet i PFSELTRDIN B gCaB. 3 V) in
wat er at raom tenpesrtate.att leaét tdre Rl bokseitueBti asobésdnwid abdkren t he

sane starting mategjal.J tgylene, |origg, igg reackg -dﬁ Jrgexcess
m chl or obenzoi c ac%{éﬂg ?%’%;?%%Peépbg(ﬁ%'su é)necé %Hob'ggi e%.cgazcé
~CH-; -CH-CHp—; -CHp-(B-; -CHap=(H-CHp=; ~CLHp=0H-CHz—;
CHy CHy c1 0CEH; OCH,CHj
—CHp~CHp~CH-;
F

and the like.



Compounds (3)-(16) all had Nt~t and Mass Spectral data consistent with
their assigned nol ecul ar structures. Preparation of

4- (Z- (11- car boxyundecanoyl am no) P~~X~~dt X~ a & i d S, ~gp_A: Etlrdune 2002
4-(Z-nitrophPn~)but 3r~g~ C3) To a stirred solution of 2-nitrophenol (-~)
(1.4 g) 10 MM and ethyl 4-bronobutyrate (2.1 g) 1.57 nL) 11 mM in 35 nL
of dry acetone is added 2 g (1~+.5 nM of anhydrous, ground potassium
carbonate. The resultant col ored4riLsbure i s then heated under a nitrogen

at nosphere at gentle reflux until the color due to the phenol anion has

di ssipated and a yellow m xture remains. Concentration qQf the cooled and
filtered mxture yiel dsA8na3Yrenehord ean 3Leon benPesRAR Sy 8phy (silica gel)

et hyl acet at e/ hekane or nethylene chloride as eluant) yields 2.4 g (96% .
yie3.~i) of thespgil eC o0 Atz a L o _Fir U Aeopr, _dfgine 2002 - 233
StP'p B: ~~"vl S1&ﬂ)t3'2ae ﬁrrg %Eeﬁcgﬂ gib'ts%r tdeH S:g tAkgt?I utclnané%?é%ﬁ (1.27 g)
5.0m) in 15 nt mrcgéégataé“ﬁ afh‘f'"’n'g 200 nmy of 5'~e palladiumon -
carbon is reacted in a hRdrogen atnosphere (40 psig.) at roomtenperature
until hydrogen uptake ce ?%. W’H&Qen'kxié,lrgizioi bhereddpiyesess andhconcentrat ed
j,n. ~.cuo to yield.l. 0+ . (4) an qi.l /1l ow nmelti oljd. Step C
Dode~~, anedi oi cCoRE3R ﬁﬁnge?ﬁatt ﬁ?ﬁe §t%‘f%s((%éf“ﬂ‘€lt‘?ﬁ/Idteagggaa%?ﬁedat e (5)
(34.4 g, 0.12 Mnd samchet eempiietieliarlkih hedeoxi Gl O0-8A0Hr leere 9.2 g, 0. 06
M in nethanol f240guh) pseabipe amdlta@ouskerocedure of O ~Lyn.t Col|.

Voi. Il1l. p. 635 to yield 8 g (= it | 1 d. Dodecanedi oi c
acid, nono nethyl A m X uraéﬁ(oef'engﬁéd accqr%:l a?iya?%r&%gx%o; 41 M and t hionyi
chloride (12.1 " 0.166 M is refiuxed for 5 hours) the excess thionyl

chloride renmovewr)l,., ~eVg. ~UqCHING-CHLH-CEHY O+, amidd thbl Dikele repeatedly

di ssolved in dry benzene and concentrated until no thionyi chloride remains
to yield 10.8 g of the title corrpoundr(F;) as_a waxy, iolid. t hyl

4- (2- (11 - car boret hogy urRREEEFESEaht PETFoORBESR| (9% &’ t8E AN sol ution of
0.89 g (4.0 M) amine (_4) and dried triethylam n?'(l.z mLR'Y n dry et her
(40 nmL) is add : 1 i S i O f id chloride
(50 10 0 B U4 BRLh o, uSEsEfed foTVAEEmGyE QL o (BT N oL
resul tant nixt @& RYk®}{ owed to stir cold for 20 m nutes) and then at room
t enper at ure over ni ght. Pfeferred| copoupdef of tttee timsbany | Envendibndr ochl ori de)
the ether filtrakegive P Rer PoELbwikhg Yormyta@nd the residue

chromat ographed on"an 82°g silica gel. columm using 20~ ethyl acetate/
hexane as eluant to give |.49 g (85~)R'Of (%) as a waxy solid.

—(CH), COOH

—C—(CH) ,5(0) R
H"—(H) (0)nRp

0 B"

and,



The ether/triethylam ne in the above reaction may be replaced by nethyl ene
chloride! pyridine with simlar results. The sane conpound may al so_be
prepared via direct coupling of acid (~,) with the sane anine1h§PW©2@%hnDn
coupling reagents) such as

di cycl ohexyl car bodi i m de/ N, N- di net hyl am nopyri di ne, and the |ike.
4-(2-(11- Car boxyundecanoyl am no) To a stirred solution of (~,) (1.0 g, 2.22
mv) in nethanol (100 nmL) i~ added-1ysni -of water followed by dropw se
addition of 2.5 N sodi um hydroxide solution (4. O-tnL) . The walls of the
reaction flask are rinsed down with 10 nL of nethanol and the m xture is
stirred under a nitrogen atnosphere until TLC analysis shows no ester
(mono- or di-) remaining. The nmethanol Ris renoved ~ vacuo) the residue
taken up in 100 nL of water, stirred f¢r solution, filtered (20 nL water
rinses)) and the stirred filtrate &c+dCH)gdodtopwi se Wth 2 N hydrochloric
acid. Filtration of the resg precipitate foll owed by copi ous Water
Washi ng and dryi ng gave 0. 87 gN969¢ chal k-1i ke white 11
June 2002 - 235 solid. The conpount wggc%gésgg%%%hent by TLC (silica gel
the eluant was 10 nL of 2~ nethanol i@ netghyl ene chloride containing 4
drops of glacial acetic acid). np 128.5-130C uncorr. Mcroanalysis: Calc.:

C, b4,84; H 8.16:. N 44 . Fqund; 4, 90; 8. 34. 3.33. Ethyl

4- ( 2- Ami no- - 3- M §F%>’hg‘?1yﬁi Hi 8) ?% e%'s?ﬁ’r fgg%l cggefalg‘re t88°N‘%‘T\r2) sol ution of

2- am not hi ophenol (~Q (1.25 g., 10 nM and ethyl 4-bronmobutyrate (2.14 g.,
11 MV in 40 nL.~of dry 1, andlipgmithexyeiianaeferagddietted. 3 g. of solid ground
anhydr ous potassium carbonate, the resultant m xture deaerated 3X under

nitrogen and allowed to stir at roomtenperature until TLC anal ysis
i ndi cates the reaction is conprete® T2k ptPeHed nixture is then

concentrated and the residue dh chronmat ographed on silica gel (85 g.)
usi ng 15x et hyl acetat el hexane™as B+wamiCHO §Ruwe 1.8g. of (~,~,,) as a pale
tan oil. 4-(2-(11-Carboxyundecanoyl arfl no) When amne (~) is acylated with
acid chloride (7) as per procedure Steg (Empndand the resultant diester
(ethyl 4-(2-(11-carbonet hoxyundecanoyl am no) phenyl t hi o) butyrate ~, is
hydrol yzed in Step | as per procedure (F)) the title conpound) ,~"~ mp. -

113. 5-115C i s obtai ned. 11 June 2002 - 236 The follow ng representative
conpounds in this series were additionally made by the procedures .

outlined above: 14) 4-(2-<9-Grboxynonanoyl am no) phenoxy) butyric acid) mp.
121 .5-124.5C. 15) 4-(2-(10-Carboxydecanoyl am ao) phenoxy) butyric acid, mp.

11Q 111.5C. 16) 4-(2-(12-Carboxyded | 8ppP) phenoxy) butyric acid) mp.
116- 119C. @gi&e%%a

ﬂ—cli_c CH;) nSRp:
®)

where n is 8-14, and Ry is methyl, ethyl,
cyclopropyl, isopropyl, n-propyl, t-butyl, phenyl or
benzyl.

The compounds of the instant invention can
be made by the procedures outlined in the following
Flowcharts.



17) 4-(2-(13-Carboxytridecanoyl am no)phenoxy)butyric acid, mp. 128-129.5C
18) 4-(2-(15-Carboxypent adecanoyl am no) pheaoxy) butyric acid, mp. 121-125C
19) 5-(2-(11-Carboxyundecanoyl am no) pheno$y)val eric acid) m p.11 hel20®25C.
20) 4-(2-(I1-Carboxyundecanoyl am no) - 3- net hyl phenoxy) butyric acid, mp.
134.5-136.5C. 21) 4-(2-(Il1-Carboxyundecanoyl am no) - 4- net hyl phenoxy) butyric

acid, mp. 99.5-100.5C 22)
4- (2-(11- Car boxyundecanoyl am no) - 5- net hyl phenoxy) , butryic acid, mp.
149. 5- 113G 11 June 2002 - 23%¥52When 2-nitrophenol (,~ )is reacted with

benzyl brom de under the conditions of Step Athe title ether (~, ~,) is
obtained as a golden oil. A so i 0 epzyl 2-nitrophenyl ether (,~)
(1,159., 5.0 MM in ethanol (2 ed Wth anhydrous ammnia is

stirred under a hydrogen atnosphere (40 p.s.i.) with Raney Nickel (2 g.)°’
until TLC analysis indicates the absence of starting nitro conpound. The
filtered mxture is freed of eacess ammoni a by bubbling i n anhydrous

nitrogen. Renoval of ethanol via vacuuntdlséé | ation _at roonttenperature

yields 1.0 g. of ti OFmpound (2_4) as a e LCOFhi ch was
used as-is in the Egm reacﬁn@ﬁCHfﬁk§HéEh§BUﬁﬂ al so be obtained via

careful reduction in“etmanol or ethyl acetate using | adi um on car bon as
catalyst) but can be acconpanled by slight over-reduction if not nonitored.
Btep L: N-Trifluoroacet3rl 2-Benz~niline (25) B a stfirred) near solution
of amne (2_4) (5.0 MM in dry diethyl ether (30 nL) i4 added anhydrous
sodi um carbonate (6.0g., 57 MM and the resultant m xtyre cooled in an
ice-water bath. Trifluoroacetic anhydride (1.5 nL, 10.6 m\V is added
dropwi se to this cold m xture over 2 mnutes) the color changln to a
yell owi sh red. After 2 hours the cooling-bath i m xture

al | owed 11 June 2002 - 238 to stir at anbien nperatures overnight.
After filtering, the filtrate is concentrated , ~ vadﬁb and , then punped to
yield 1.3 g. of the title conpound (25) as a palg tan (wWith sone

reddi sh-brown col or around the edges) crust. Step-M N

et hyl - 2- Benzyl oxvani |l i ne f27)

1
BrCH,( CH,) 1oCOH

(CHy) ;CHSCH,( CHy) 1oCO0H
©
X 6



A well-stirred solution of (~,,~) <0.295 g., 1.0 MM, nethyl iodide (0.25
m., 4.0 mMM and anhydrous acetoae (5.0 nl) is set in an oiI-bqﬁg ﬁ%§§6QUS|y
heated to 59'C) aad kept for 2 m nutes. Powdered anhydrous pota d

hydr oxi de <0.225g., 4.0 mV) is added all at once) and the bath tenperature
allowed to rise to 65 C. Cunping-up of some of the KOH is observed. After
15 additional mnutes) the reaction arixture is renoved fromthe bath,
allowed to cool) and the volatiles LBdoved. Methanol (7 nlL) is added Wth
stirring to the residue of N-Methyl N-trifluoroacetyl-2-benzyl oxyaniline (~)
obt ai ned, followed by water (1 ntil ana nethanoi éﬁ'nt) (to Wash down the
sides). After stirring overnight es) the nethanol is
renoved ~ y~cuo, the residue distributed between ether and water)

separated, the organic | ayer washed with additional water) saturated sodi um
Chl oride solution, and dried over sodiumsulfate. Concentration of the
filtered ether solution gives the title conpound <.~7) (0.212 g.) as an
oil. NV\R) M5, and TLC indicate little) if any, dinethyl conpound. 11 June
2002 - 239 N (11-(Carbomet hoxy)undecanoyl) To a stirred ice-cold solution
of (0.21 g.) 1.0 MM in dried nethylene chloride (10 nL) contai ni ng
anhydrous pyridine (0.3 nL) is added (7) (0.27 g., 1.03 mVM, dissolved in 5
met hyl ene chloride (5 nL)) dropw gg) over } weEsopm et hyl ene chl ori de
used as a rinse). After §4jnr(mg—ee+d-fd;iﬂgzgziutes, the mxture is
allowed to stir at anbient tenperature f (PHOLIBBSTA CHYde reaction. The
reaction mixture i s washed 1X with 1N HCL, dfaed (Na2S04) and filtered.

Fl ash chromat ography (silica gel) 20% et hyl acktate/ hexane as el uant) of

t he resi due obtained gives the title conmpgand (~$) (0.33 g) as a colorless
oil. N-(11-(Carbonet hoxy)uadecanoyl) A sglution of (28 ) (0.11 g.) 0.25 m\
in methanol (11 nml) containing 10~ @&l ¥adi um on cpckon (30 ng.) is shaken
in a 40 p.s.i. hydrogen atnosphere il no (V) rgmained (TLC anal ysis).
The filtered solution was then conegentrated ~ vacuo to give the title
compound (~), used inmmediately i step P. Ethyl

4-(2-N-(I'l-Carbonet hoxyundecanoyl) To a stirred solution of (,~Q) (0. 087

g. , 0.25 nM and et hyI- ocByoirH, goN, e (0. 11!&:8{51:1-19@)01-1’ n anhydr ous

acetone (10 nlL) is added lanhydrous ground potg um car bonate (0.45 g., 3.2
mV) and the resultant 0 e AR RLEeBL SOHUE, ) gentT eNCELLCHACEICH;), 11 June
2002 - 240 nitrogen atnnsﬁhére for 24 hours. ThePmixture is cool ed,
filtered, and concentrated) and thke residue . flash8chronatographed (silica
gel ; 207e ethyl acetate/ hexane eluant) to give 80 ng. of the title
conmpound , (~Q as a colorless oil. Stet/ 0:////8
4-(2-N-(11- Car boxyundecanoyi)-N ~me~#lv, | 1<am no )-yheno~, Lbutvr i ¢ Ac i

d 31 ) Wen (~Q (0.055¢g.) 0.1 s hydrolyzed M. N- desnet hyl
anal og (Step F) supra)) gzégg%%t oi | obt '&Eﬁ’ec#’%%ﬁdi fication

is extracted with nethyl i.d is ob i ound
(31), (5! ng.)) as a col or|e%?§?1>f3“§§%§5§925t hyl H%‘&Qf,oéh,%&&gyy
4-(2-(11- Br onbuadecanoyl ani no) %h~~~o0~9-but3rrate C32 )°To a $ol@tion of
(4) (2.60 g.) 11 nM and |i-bronmourffecanoic acid (2.65 g., 8 nmv in
anhydrous nethylene chloride (90 nL) is added 4-(di net hyl am no) pyri di ne
(1.22 g., 10 mMV) followed by N, N~-di cycl ohexyl carbodiimde (2.3 g.) 11 nmV
(4X5 nL of nmethylenechloride rinses). Precipitation of dicyclohexylurea
(DCU) begins withia 4 mnutes. When TLC analysis indicates the reaction is
conplete) the mxture is filtered) the filtrate concentrated ,~ v_acuo and
the residue extracted with ether. The conbi ned ether extracts are washed |~
with I N hydrochloric acid) iX saturated sodi um chl oride sol ution)



dried (Na2S04) and concentrated to a residue which is . stirred, filtered,
and concentrated alternately with ether and nethyl ene chlori dﬁ ;]Ir‘l:[éI#

DCU i s renoved. 11 June 2002 - 241 Concentration of the fi 1a

yields the title product (~,) (2.35 g.) as an oil that goes readily to a
waxy solid. Attenpted purification of an earlier run via colum

chromat ography (silica gel;20/. ethyl acetate/ hexane as eluant) gave an

i mpure product of greatly dimni shed yi el d. Diethyl

10- (N-((2-(3- Carboethoxy)propyIdeB 4a\"stirred mxture of (,~ ~) (0.235 g.)
0.5 mM¥) and triethyl phosphate (TEP) (0.3 nL) is heated at 180' C (bath
tenperature) under a nitrogen atnosphere for 8 hours) cool ed) excess TEP
removed ,ice vacuo, and the residue flash chromatographed (Silica gel;

ethyl acetate as eluant) to yield product ~, (0.13 g.) as a clear colorless
oil. Cleavage of the phosphonate ester using bronotrinethyisilane
(procedure of J.C. S. Chem Comm p.739 (1979) vyields ’

10- (N-((2- (3-(Carboet hoxy) propyl oxy) phenyl ) car boxam do) decyi phosphoni ¢ acid
C. Further hydrolysis of (~4_) using the procedure of Exanple (F) above

yi el ds the corresponding di-acid, 10-(N((2-(3-Carboxy)propyl oxy)phenyl)
car boxam do) - decyl phosphonic dcid (~5). 11 June 2002 - 242 Step V:

10- (N- ((2- (3- Car boet hoxy) progjl oary) phenyl )i i A stirred solution of (,~)
(0.047 g., 0.1 nM in ethanol~jl2 nm) is reacted with thiourea <0.010 g.,
0.13 MM under the sane cofdi t'i ons as (indStkp W). Concentration of the
reaction mxture yields th&§title corrpoundfe) <contam nated Wth a small
anount of thiourea) which %LTOV\A y soliditiesin crystalline circles on
standing. Stirring w dr%iéd chl.qrofortgl fcaj'l Q,Y\Bd by filtration and
concentration yields tihe peodugt 7as a tHick¥wax. ,teP W Sodi um

10- (N- ((2- ( 3- Gar boet hQXy) pop# oxy) g, ~ewvl )g':arb xam do) decanet i0S3;~Ifate
(37) To a stirred sol eqion (~) <0.0 gg=. | MY in ethanol (2.0 m.) is
added water (10 dropsislo f ol | owed wpy diumthiosulfate t0.035 g.,
0.14 mM)) and the reacClion m xture heaté@ﬁman oi I bath (bath tenperature
ca. 90C) under a nitr@en atposphere unt TLC anal ysis indicated no
starting brono conpouf@l. The|cool ed mi xture was then concentrated to renove
t he et hanol and water vyiel d? g a white crust. Extraction of this crust with
chloroform followed by filtration from ithorganics, yielded product C-1)
(49 nmg) as a glaze Wiich goes with time to a waxy solid. This groduct has
appreci able water solubility. oxidation of (fit) or ) as per the anal ogous
procedures in J.S. Showell etdal.) J. Og.E@eQ ~ (196Z) 2853 or C.
Ziegler et al J. Oxg. Chem (§951) 621) yielfds the corresponding sul fonic

acid $, ) S

ol

12

1

cccn,) CH,S

HIl
o]

H
CL o e com,
10,



7 7 June 2002 - 243 Step X: Ethyl 4-(2-Nitrogvrid-3-ylog~~)bui,~yrate (4QZ
Thi s conmpound was prepared fromethyl 4-bronobutyrate ~, and 11 2002
2-vitro-3-pyridinol (~Q via the procedure of Step (A)) supra. 315 oW ng
flash chromat ography (silica gel; 1.5 G nethanol |l nmethyl ene chl oride el uant)
a dilute sodium bi carbonate wash of an ether solution of the product Was
necessary to renove traces of start ilgg pbhenol . The product t4 Q) was
obtained in 76/, yield as a pale yelow oil. Stey~ yj" Etw

4- . (2- Am po, pxr~d-3 wl~)butvrate (41) This conmpound was prepared via
reduction of (~.Q as per the procedure of step (B)) above. The am ne
(4_j,) was obtained as a waxy solid. Step z: Ethyl

4-(2-(11- Car boret hoxyundecanoyl am no) wrid-3-ylo~y)hutyrate (42) Wen
(,4.,~,) and (,~) are reacted as per the procedure of step (E)) above) the
title conpound (~) is obtained. Hydrolysis will yield the correspondi ng
di-acid (4-(2-(11- Carboxyungecanoyl am no) pyrid =3yl oxy)butyric acid ; step,
AA: N-(11- Car bonet hoxyundecappy?7.) - 2~ydr oxvan~ i e, 44 ) To a stirred near
sol ution of 2-am nophenol (024 g, 2.2 MM in Qr@ydrous nmet hyl ene chl ori de
(25 m) was added dry pyridi (0.6b nmL) andgpf m xture cooled in an

i ce-Water bath. A solution of ﬁ') (0.525 g) & :ETrM on met hyl ene chloride
(2 nm.) was added over 1 m nut e:n(2X1 5 mL nethyl efle c"hl oride rinses)) and
11 June 2002 - 244 the m@ure-&bl owed to sWir oId After 30 mnutes the

bath was renoved. After stld,"rlﬁg oV r ni ght ar'@l-gnt tenperatures, the

m xture was filtered) the Ivé.‘nts—rem)ved a and the residue punped
, to renove all traces of I ne. The pr (44) was used as is in
subsequent steps. Sik¢p BB: - (11- Carborret ndec yI am no) eno

t)-hvbu; ~ vronitril g 4% 4) and 4-bro utyrom rile are reacted
under the conditiongjof step_/A)) above) (4~) is obtain as a waxy solid.
Conversely) reactinég(44) @ et hyl 4-bronmoputyrate as in step (A vyields
(~). Step CC: 4-(2-@1- Carbomet hoxyundecanoyll ani no) phenoxx)-bg~vramni de
C46) To a stirred sq@ution of §(~) (11 ng, O@27 in nmethylene chloride
(3 nm) is added actiyated manghpese di oxi de/t 80 ) and the resultant
suspensi on al | owed stir stPppered mGeppdrature. After a few days
sone additional nethyl ene Chlc%“ de and manggnese di oxi de (100 py) are added
and the reaction allowed to c¢ontisle. ThisHAs repeated one add tional tine.
When TLC anal ysis shows no nitril @remal ns the mfxture is f| I t:%red t he

catal yst washed well with fresh mgthyl ene chI orlg_éle) and thg blmltrate
concentrated to yield the titlg prp du-ek - g\_gda waxy §‘8I g'fj she above
new i sol ated) purified conmpounds Iﬁ}ad NVR d%&s spectra onss stent Wth
their assigned chem cal struc Hres\ Al | melt?n fﬁ i fls we gken on an
A. O. Spencer hot stage and ar% g o
t=o0 o
&)

- o o=°
= o s m
m - (o)

I



uncorrect ed. 11 June 2002 - 245 CHAPTER 4 EXAMPLE 1

| 713- Benzr~, y~, - Androst-3. 5-diene-3-Ca~~~rl i r ar; r~ The title conpound
i s made by xeacting 1713car bonet hoxy- andr ost - 3, 5- di ene- 3- pr ot ett ddne 2002
carboxylic acid in e.g., THF) wi th phenyl magnesi um brom de under standard
Gignard conditions. Standard workup grocedure yields the title conpound)
m p. 222- 225C. ~yntheais of 4-(4-isobutt, ~benzyl _

ox~r)-2. 3-di net hvl nzaldeh~CHBCHSOo~Amxture of '

4- hydr oxy- 2, 3- di net hyl benzal dehyde ¥2%26 ng)) 4-isobutyl benzyl bromni de (341
ng), potassium carbonate (1.38 g) and ethyl nethyl ketone (10 mM) was

refluaed for 6 hrs. Aftefg ghlﬂgrtonﬁch Z&A-@ @_ﬁgg M@‘ﬁ,ldlll uted Wth

et hyl acetate) the sol ut| on was was oric acid) water,
successi vel y) dEt Eﬁf UP’&P&SBFX’E%‘EF Tﬁ@ r ﬁfé’ gzgﬁsu’rff &dBby col um

chromat ogr aphy daysatétmnealre( headoate aft ©AL1ux E0gl) foo RZ+IOU he title
conpound (383 W&L)auilé‘v'&g stt*i%r£§>'fd¥ma&19e£@&§aéaa e@%a of ﬁla.Jme]H e 2002 - 246

TLC. Rf 0.48 (hexane; Et OAc= i %2‘ 1H) d, 7.16
(1H) d)) 5.12 (2PP™ '53‘"??@6“2?,'4“‘@9@ 3 B %‘? léh s)) 1.94-1.80
(1H m, 0.90 (Ekpdagt mv&REh(Eramwnganmtmét@ Lf m Step

4- (4-isobutyl bepgy;, ~~~- 2. 3-di met hy~ benzoic acid CH3 CHI OO—| o~ A solution

of the al dehyde prepare ferenceg examl e | {g} cetone (5 m)
was cool ed with ice. %ﬁ81§ ’rclﬂ |°% § 3%néergg xgﬁgi Q 2 M) was

dropped and al | éﬂk@llx@@tléﬁdhydlm%ﬁia@l%#\ nRRS §FPP?%%F‘TI@r u!Ede hrs at room
tenperature. The, geam |p@r1gwa§ B} dppeHe byrextdicei of of 57 saycopy| al cohol . The

chi orat ogr aphy. %%95 2?9%’%@;31 g e g T A M P
ng) having the & QWQC Mysical data: TLC: Rf 0.36 (hexane: Et OAc=2:1);
NVR: 87.80 (18, d)) 7. 33tegpHCX)compribed |ddagtkling. Bive (124batpmo5. 09 (2H) s),
2.58 (3H, s)) Zdélc?eéaaé’icdﬂig'f@di@;ﬁ"'iséﬁroﬂ}lglneﬁéﬁ;tﬂ) 4in all June 2002
suitable solvent, e.g., dimethoxyethane, at about
80-85°C to obtain the acid 6.
In Step (D) the mono acid 6 is reacted with
the amine 4 and N'N'~dicyclohexylcarbodiimide (DCC)
at e.g., room temperature in e.g., dry methylene
chloride, optionally in the presence of 4-dimethyl-
aminopyridine, to produce the amide 7.
In Step (E), the ether-amide 7 is
de-esterified by e.g., 2.5 N NaOHE in MeOH/E,0 to
yield the final product, monoacid 8
The monoacid 8§ can be treated with NaIO; in
(acetone/water) at room temperature for (4-24 hours)
to produce the corresponding sulfoxide 8a.
Additionally, 8 can be treated with meta-chlorobenzoic
acid in (CH;Clp) at a temperature of about 0° to 25°C
for (1-24 hours) to produce the corresponding sulfone

8b.



- 247 ,$wnthesis of 4-f"~-f4-(4-j~s2butvl be_n_zyl oxv) -2, 3-di me~b

r~l ~nzo~~; ~~. 2| phenoxvl butanoi ¢ acid ~t~vi ester CH3 C7 CI—|3 p= %II}E

Oxalyl chloride (2 m) Was dropped to a solution of the car bok %e%@‘?%j
prepared in reference exanple 2 (325 ng) in nmethylene chloride (2 m). The
solution was stirred f or 1 hr and evaporated. To an ice-cool ed m xture of
et hyl 4-(2-am nophenoxy) but anoate (232 ng)) pyridine (1 m) and nethyl ene
chloride (15 nl), the above sol ut ~odSWas dropped. The m xture was stirred
fox 30 wins at the sane terrperature and for 1 hr at roomtenperature. The
reaction sol ution was wa he E. dr.i d and eva ora gd The resi due
was purified by colum c Po g( ﬁwﬁ{} o#tﬁrl i césgié’l' a( EtOQAc = 5:1) to
give the title cummpaniadip36Bethanofavihgradie teopepatiung rflwym eag. data: TLC

5;)0751£3h(e)£ﬁned)am glioﬁiﬂ\(ﬁuc@ 8n&8ami ¢&8 9( 1H, W)H)B 05 (1H) S) 7-34 (H
4.14-3.96 (4H, ny, 2. 49 ‘tziaZLS ]s(algw t§%gi|¥1§°’ (%’H)ihffl 0.91 (6H d) .

11 June 2002 - 2018 tIREFELEOE dBeRogs 40f the) inyentig compounds.
ben, ~03r | am no] phenoxy~bw agwdL GaCtRe C@(&lﬁaﬁlﬁom@}féﬂolN]_aq Sol uti on of
I|th| um hydr oxi d d ter prepared in
Ref erence Exarrpllg %& ?88 ggth% %ggma 2{ gp té; %ﬂqo?ﬁe m xt ure was
stirred for 30 rﬁmélétr 50 theﬁoremu%thﬁhbh&ﬂﬁhqroﬂms neutral i zed
Wth dil. hydrochl or| C athdstwid (HAS €hd ridioeHenv 11 igt kvkceegt ate. The
extract was driegh e u gcrystaliized
exti‘i?ﬁﬁh%qiklﬂg %g!ﬁ ﬁnﬁ??{]%%‘ia\é’aéo 0

from hexane to gl ve t e co oun avi n%ft he | ow ng

physi cal data: THEnsRUSENS PG, éﬁ‘ ey 4BEOINES-ERENCE
EXAMP~ 5 By the ﬁle*nalcaﬂ.aped)mmnrelzs r ef er ence exarrpl es 1, 2) 3 and 4) the

fol |l owi ng conpound was tep the e hydrolyzed t
ol 6 acid) havi héé’qboﬁéfy 'sFPﬁé‘ty{ﬁJa el ﬂ-ﬂﬁa%’m&ea%%é' o ol phenoxy] but ar
5-o-reductase activity described herein.

As seen in Flow Chart C-3, the compound 13
can further be oxidized to the sulfoxide in Step J,,
starting with the thio compound l4 to produce the
sulfoxide 15, which can be hydrolyzed, analogous to
the conditions in Step I to produce the active acid
16.

In a similar manner, 14 can be converted to
the sulfone-ester 17, which can then be hydrolyzed
analogous to the conditions in Step I to the
corresponding acid 18.

Alternatively, the sulfur in o-nitrobenzene
thiol as a separate starting material analogous to 1,
can be coupled to yield the ester alkylthio compound
corresponding to 3 which can be oxidized to the
corresponding sulfoxide or sulfone, then followed by



CH3 p CH3 ON O-/~COOH R~ where R2 is CH3 O- in Wiich the Rf vaiue is 0.37
(hexane: Et OAc = 1:1)) and the mass spectrum exhibited m z val ues of 503)
345. -4-t12-(4-fl-(4-i The conpound prepared above in referencelel#eR0925,
(403 ng) and cinchonidine (2.36 g) were dissolved into acetone (70 m) wth
heating. The solution was allowed to stand to give white crystals. The
crystals were gathered by filtration and purified by recrystalliaation from
acetone f our times. The white cryggals obtained were dissolved into
chloroform The solution was wahsed Wth dil. hydrochloric acid. The oily

| ayer was washed with 11 June 2002 - 250 water) dried and evaporated to
give the titlerednpbion dfathagnitro fearnpuwtathshpaival andtthenAppear ance: .
white crystal; c@ﬂ%l@&'m&lhghes@itdﬂlteatrbﬁgen{Eﬂ %39 6 é@—ﬂ-:)el@"@ﬁ@) r

REFERENCEEXAI\/PI]En Oagh%@ é%{a%% lmé:dgléegd 1%4 | ut | Ehenyl ) et aox’v

r-~c . j-alinmeznyr_nenzov onpound
prepared i n RefBréncé E%&ﬁb?é 'H’Q/kﬁcér‘%%%l’\ﬁed’t’ieﬁﬁot%t hanol . The equi val ent
mol ar of an aqsufbsitasplaydngxagntsdlsufiosn: wxd ddddedtancheevaporated to give

tlggot ! t1I5|60)C 1% gpp'i%\(ﬁdq%ﬁg%ﬁ ‘842‘8%%588'%%@8’F%L‘i"%%edvﬁz&wﬁgome

fol | owi ng conpbR@rARing 8TauRi 9% & -ien - chVEMITieAEl engt it and punched out to
obtai n 100 t abtettairdal ooy admioxd diPedgsulifuaCinvehe nEMiddi eﬁim

4 [2-[4-[1-(4-isobutyl E'Eei‘ '31‘:’41'6%3/):113.@ dther nét l’fertols can
, 3-di met hyl benz %%/I amn g gut anol ¢ acl f)elf se cal CI um gl uconate
.2 g (disintef¥REGHYE §ge Bﬁ/a‘é‘]ng Pﬁn&ﬁré:alﬁa?e to provige the
scope of the compounds covered by this invention and
include the following:

Z2-nitrophenol
2-nitro-6-methylphenol
2-nitro-5-methylphenol
2-nitro-4-methylphenol
2-nitro~3-methylphenol
2-nitro-~&4~phenylphenol
2-nitro-5-phenylphenol
2-nitro-4~chlorophenol
2-nitro-4-(trifluoromethyl)phenol
2-nitro-4-methoxyphenol
2-nitro-6—-ethoxyphenol, and the like.

Starting materials for Flow Charts B-3 and
C-3 in addition to 10 are commercially available and
readily made by prior art procedures and include all
of the above listed compounds where - SH is
substituted for -OH, ortho to the nitro group.



(lubricating agent) , Mcrocrystaline cellulose 4.7 g 11 June 2002 251
WHAT IS CLAIMED IS . 1. A use of therapeutically effective anqggts QBOE
5a-reductase inhibitor selected from 17(3substituted 4-azaste i'dhe
17(3-substituted non azasteroids, 173-acyl -3-carboxy-androst-3, 5-dienes,
benzoyl am nobut anoi ¢ aci d derivatives, cinnanoyl am des, fused
benz(thi o) am des, aromatic 1, 2-diethers or thioethers, aromatic

ort hoacyl ani nophenoxy al kanoi ¢ aci d§9 -

ort hot hi oal kyl acyl am nophenoxy- al kanoi ¢ aci ds, or pharnmaceutically

Fecept or bl ocker i & he RRRG StAHB2oP e TR S08ne. Fo AR EALPHg beni gn
prostatic hyper phagtsm A3 padi®r dncjudecthe Hfaldowing: The use of claim1
wherein said 5areductase inhibitor is a 17(3-substituted 4-azasteroid of
the formula . R3 O- R R’ wherein . the dotted line represents a
doubl e bond when presen?fE%H€1(%%§é 2002 - 252 RI and R3 are independently
hydrogen) nethyl or et h§l-CRICHXCE2CRQEEGEEGXgon radi cal ) sel ected from
substituted or unsubsti BuytcH,GH Gm?ghhcoone,branched chai n al kyl,

CHSeH «r nonocyclic aryl optionally
§uggt| uen

cycl oal kyl, or aral kyl 3@_&§é§§acn

conthining 1 or nore | ower tS of from 1-2 carbon atomns

and/or 1 or nore hal ogeR* stz RaCHerBeCEzEE1CO0CHo ot H30r nethyl; . R is
hydrogen ox 13-nethyl; Br-CHjCH(CH4DOQeMe, a-nethyl or |3-nethyl) and
phar maceutical Iy accept gblen. s dc.96r560&¥S, thereof . 3. The use of claim1l
Wierein said 5a-reducta§e | (hP'%ar B a 4-aza steroid of ~the fornul a:
r-Lhy 2C 2C0 e,

Br-CHoCH(OCH3)CH,COOCH(CH3 ),

Cl1-CH,CH(O0CH,CH5 )CH,COOMe,

Br-CH,CH(F)CH,COOMe,

and the like.

Other starting materials for the acid § to
produce the acid for acylating the amino group in 4
or 1l include the following:

MeS-(CH,)¢COOH,
MeS-(CH5)+9COOHE,
(CH3),CHS~-(CH,)gCOOH,
EtS—(CHz)gCOOH,
CH4CH,CH,5(CH5)1C00H,
(CH5),CHS(CH5)131CO0H,
MeS-(CH2)12COOH,
EtS-(CH7)13C00K,
CH3CH,CH,5~-(CH5)14CO0H,
(CH3)oCHS-(CH;)15C00H,
CHq(€Hy)35-(CHp)1¢CO0H,
(CH3)2CH—CH25—(CHZ)17COOH,



O CR .. .. ON1R Werein the dotted line represents a double bond Wen
present and , . Ris selected fromhydrogen) nethyl and ethyl; and R2 is
(a) a nonoval ent xadi cal selected fromstraight or branched ché1dua¢2902 or
11 June 2002 - 253 cycloal kyl) of from 1-12 carbons, which can be
substituted by one or nore of Cl1-C2 al kyl or hal o; (b) an aral kyl radi cal
sel ected from benzyl or phenethyl; (c) a polycyclic aromatic radical which
can be substituted with one or noreigh:.--OH protected -OH) -0OC -C4 al kyl)
Cl-C4 alkyl) halo or vitro; (d) a nonocyclic aromatic radi cal Wich can be
substituted wwth one or nore of: (1) -OH -0Cl1-C4 alkyl, d-C4 aIkyI)
_(CH2) nOH, - ( CH2§Hg-TBaodiz fref Gt g CAPBE ect ed hydroxy) where mis 1-4) n is

1-3) providing Qe ¥kCH§) OpHPr esent when one of the above
oxygen- containb?&%; present (2) -SH, -SCi1-C4 al kyl, -SOC - C~,
al kyl, -S02C1 a 'C-C4-al kyi)2) C1-C4 al kyl (CHZ)HBH

5-(CHZ) n-0_ Cocieh- 533)n4¢ M-0%0RE; s 1-3, providing O-C4 alkyl is only
present when cnuxaﬁ ) hHSatE&GH (tHg) 0ENI ng radicals is present; (3)

N(R3) 2, Wi ch C%% EEE Wgere i s independently H or Cl-C4 al kyl,
wher e the nonoar an also be further substituted with O -C4 al kyl;

and 11 June 2002 254 ? het erocyclic radical selected from 2or

4-pyridyl) 2- pyrBttSI—}ZH);CBGMHg/)I(CHQ)7m0mhenyl R) R", R" ' are each
sel ect ed fron1hxgr@§ aH éﬁ§1d§§ tlcally acceptable salts
t hereof. 4. The ?el I d“Sa-r'educt ase 17A—subst|tuted

inhibitor is a ?8 &>§t€ the f or mul a:
(CH3)oCE(CHp) 5-s-cnz-coon

CH3(CHy ) g—5-CH,~COOH
CH3(CH,)115-CH,COOH, and the like.

Representative compounds of the instant
invention ineclude, but are not limited to:
4-(2~(20-Isopropylthioeicosanoylamino)phenoxy)butyric

acid;
4~(2-(19-Methylthiononadecanoylamino)phenoxy)butyric
acid;
4—(2~-(18-Ethylthioloctadecanoylamino)phenoxy)butyric
acid;
4-(2-(17-Isopropylthioheptadecanoylamino)phenoxy)-
butyric acid;
4-(2~(l6-Methylthiohexadecanoylamino)phenoxy)butyric
acid;
4~(2~(15-Methylsulfinylpentadecanoylamino)phenoxy)-
butyric acid;

4—(2-(l4-Methylsulfinyltetradecanoylamino)phenoxy)- .
butyric acid;
4~(2=(13-n-Propylthiotridecanoylamino)phenoxy)- .

butyric acid;



R3CH3 ~Ra.yzi R o~~v O0inWich: the Aring has up to 2 double
bonds; the B) C, and D rings have opti mal doubl e bonds where indjcated by
the broken lines, provided that the A, B, and C rings do not Hév@"ﬁapg%ent
doubl e bonds and the D ring 11 June 2002 - 255 does not have a Cl6-Cl~
doubl e bond when R3 represents two substituents or a dival ent substituent;
Zis (CH2)n and nis 0 or 2) provided that Zis (CH n when adjacent to a
double bond; Xis H Cl1, F, Br) I¥ By or CL 6 alkyl; Yis H CF3, F) d
or CH3, provided that Y is H when there is no C5-C6 double bond; R is H or

thecar bon' to wii o xors iy asRER ndseBbponmBadpheRemr L (5) P50 MO"
a- hydrogen) or a-hy#pbxyig asdda- acetoxy and/or _ (a) 0 _WC R4 where Wis a
bond or Cx_12 aldeii-depegecpatiRthioundecanoylamino)phenoxy)—
(i)hydrogen)(ii)hyﬂk8§%}%é;£éig?1_galkyI,(iy)hydroxylic Cl_g alkyl)(v)Cl_g
al koxy) (vi ) NR5Re6, er and ' R6 are eachi ndependently sel ected
fronhydr ogen, C4-4§2alkQt+phenylibiedesaneylampnelnhencsy ) RButki R6t aken
together with the natfdgen
4~(2-(10-benzylthiodecanoylamino)phenoxy)-butyric
acid;
4-(2-(10-iso-Butylsulfonyldecanoylamino)phenoxy)-
butyric acid;
4-(2-(9-t-Butylthiononanoylamino)phenoxy)butyric
acid;
4-(2-(8-Ethylsulfonyloctanoamino)phenoxy)butyric acid;
4=-(2-(7-Isopropylthioheptanoylamino)phenoxy)butyric
acid;
4-(2-(6-Methylthiohexanoylamino)butyric acid;
4-(2-(20-Ethylsulfonyleicosanoylamino)phenylthio)-
butyric acid;
4-(2-(19-Isopropylthiononadecanoylamino)phenylthio)~
butyric acid;
4-(2-(18-~-Methylthiooctadecanoylamino)phenylthio)-
butyric acid;
4-(2-(17-Ethylthioheptadecanoylamino)phenylthio)-
butyric acid;
4—-(2-(l6~Isopropylhexadecanoylamino)phenylthio)-
butyric acid;
4-(2-(15-Methylthiopentadecanoylamino)phenylthio)-
butyric acid;
4-(2-(l4-Methylsulfinyltetradecanoylamino)phenylthio-
butyric acid;
4-(2=(13-Methylsulfonyltridecanoylamino)butyric acid;
4-(2-(1l2-n-Propylthiododecanoylamino)phenylthio)-
butyric acid;



11 June 2002 - 256 to which they are attached represent a S-6 nenbered
saturated ring, (vii) ORS) where R~ is hydrogen) alkali netal, CZ g al kyl)
benzyl, or (b) -Al k-ORB, where Ak is Cl-12 al kyl i dene) and Rg!1 d0rng 3002
phenyl C 6 al kyl carbonyl, (ii) C5-10 cycl oal kyl carbonyl, (iii) benzoyl,
(iv) CZ_g al koxycarbonyl, (v) am nocarbonyl, or Cl_g al kyl substituted
am nocar bonyl) (vi) hydrogen) or (vii) C-_g alkyl, (2) =CHWCO R4 or
=CH WORB, where Wis a bond of Cl-{g al kylidene and R4 and RB have the
sanme neani ng as above and R8 al so i s hydrogen or Cl-24 al kyl carbonyl, (3)
o~ where the dashed bond repl aces the 17-a-hydrogen) (4) a-hydrogen and
NHCOR9 wher e R94+6§2-€11En-Buitylswlf ivySRedebancy IRRiandpRenyihhd odhe sane
meani ng as above) -g&%yfithggg@gen and cyano) 11 June 2002 - 257 (6) .
a- hydrogen and tetrazo %%) r,<7). keto: or. a pharmaceutically acceptable
salt thereof; e&EééﬁZiéT SUﬁHEY*QPRﬂqFEﬁ?°¥%3mﬁﬂﬁ§PEE?Y#&P S a C5-C6 doubl e
bond, Rl is CH3, arkhti¥icsakédo, methoxycarbonyl) or acetyl; or B
4-(2-(10-phenylthiodecanoylamino)phenylthio)~butyric
acid;
4-(2-(10-benzylthiodecanoylamino)phenylthio)-butyric
acid;
4-(2-(9-iso-Butylsulfonylnonanoylamino)phenylthio)-
butyric acid;
4-(2-(8-t-Butylthiooctanoylamino)phenylthio)butyric
acid;
4-(2-(7-Ethylsulfinylheptanoylamino)phenylthio
butyric acid;
4-(2-(6-Isopropylthiohexanoylamino)phenylthio
butyric acid;
3-(2-(16~Methylsulfinylhexadecanoylamino)phenoxy)-
propionic acid;
4-(2-(15~-Methylsulfonylisohexadecanoylamino)phenoxy)-
butyric acid;
3-(2-(l4-n-Propylthiotetradecanoylamino)phenoxy)-
isobutyric acid;
5-(2-(13-n-Butylsulfinyltridecanoylamino)phenoxy)-
valeric acid;
5-(2-(l2~sec-Butylthiododecanoylamino)phenoxy)-
valeric acid;
5-(2~(ll~-iso-Butylsulfonylisododecanoylamino)-
valeric acid;
5-(2-(l1l~-t-Butylthioundecanoylamino)valeric acid; .
5-(2-(10-Ethylsulfinyldecanoylamino)valeric acid;
5-(2~-(9-Isopropylthiononanoylamino)phenoxy)valeric

acid;



(ii1) the A-nor ring has a C3-C4 double bond ~.nd R3 is acetoxy or acetyl'
(it1) RLis CH3 and R3 is acetoxy or acetyl; or (iv) the A-n%g r|n

C3-C4 double bond and R1L is nmethyl; or (v) the Bring has a

bond and R3 is 13-hydroxy. S. The use of claim1l wherein said 17f 3- acyl
3-carboxy-androst-3,5-diene is of the fornula R2 wherein Rl is (a) Cl1-C6

| i near or branched al kyl; C3-Cl2 cycl oal kyl) which can be substituted with
Cl-C4 alkoxy 'o G R 11 June1g®02 - 258 or CI-C4 linear/branched

al kyl; C6-Cl2 aryl) or C~-Cl13 aral kyl which can be substituted with one or
more of: -4H, -OCl-C4 al kyl, C1-C- al kyl) gC}Q)nf}D - (CH2) n COON)

i ncl udi ng pr ote@-d43-Methy oRraney hamgno) phenaxy)capspiciackdl i near or

blrEnched a'éYd-q(ﬁs@ﬁhﬁl‘tﬂh@@dﬁ!hbyﬂhﬁfb)@hen ﬁﬁ&;&tdituh@ﬂd)é\“h I<k31I C\i/h ]
al koxy or ara ic
can bg substi i égvifé ﬁﬂ%ﬂg@%é&é aﬁg@&é#;ngigb%gé%xp an%tﬂ c4 aykyl)
- <CH2) nOH) (CHZFFﬁdCCCN) I ncluding protected -OH, where mis I-~+) nis
1I 3) agdmRZ lﬁ-@?(ecﬁéﬂhsfmyﬁtﬁﬂeﬂmﬁﬁ%ha%ﬂ'ﬁ&)ad@'ﬁﬁe)g:*:.dp The use 0]1:
Che' Tormrer g RECS AT BORRERR SO LG v ore ©

the formul a:
acl 1

7-(2-(5-Methylsulfonylisohexanoylamino)phenoxy)-
enanthic acid;
2-(2-(12-n-Propylthiododecanoylamino)phenoxy) )acetic
acid;
2-(2-(1ll-n-Butylsulfinylundecanoylamino)phenoxy)acetic
acid; .
2-(2~(1l0-sec-Butylthiodecanoylamino)phenoxy)acetic
acid;
3-(2-(9-iso-Butylsulfonylnonanoylamino)propionic
acid;
3~(2-(12-t-Butylthiododecanoylamino)phenylthio)-
propionic acid;
3-(2~(1l1l-Ethylsulfinylundecanoylamino)phenylthio)-
propionic acid;
4-(2-(ll-Isopropylthioundecanoylamino)phenylthio)-
butyric acid;
4-(2=-(1ll-Methylthioundecanoylamino)-4-methyl-thio-
phenoxy)butyric acid;
4-(2-(12-Ethylthiododecanoylamino)phenylthio)-
butyric acid;
5-(2-(ll-Igopropylthioundecanoylamino)phenylthio)-
valeric acid;
5-(2-(10-Methylthiodecanoylamino)phenylthio)valeric
acid;



O N A~-COOR R2 wherein R is hydrogen or alkyl of from1 to 4 carbon
aton(s); Ais oxygen atom sulfur atomor sulfinyl (SO group; both Rl's
are nethyl or chiorine, or the two R's and the carbon atons ofl1tHee BedZene
ring to which the two R1l's are |inked together are cyciopentane,

cyci ohexane or a benzene ring; and RZ represents a group of formula: Ci)
R3 nHHn"HR4 RS R6 CHHCii) R~ Reiii) R\ yr NC~sizm Ri o/ 11 June 2002 -
260 wherein B is oxygen) sulfur or group of fornula: NRL1 wherein R11 is
hydrogen or al kyl of from7. to 4‘c$gﬁdh aton(s)) R3, Rf, R5, R6, R~) and
Rg are) independently, hydrogen) alkyl of from1 to 4 carbon aton(s),

hal ogen, trifluoy b¥he€ﬁy£§ﬂ¥fQH#iﬂ&ﬁ&ﬁdﬁﬂaﬁiﬁbbﬁhé%?ythlo)n is an integer
| kyl of fromZ to 5 carbon atons) or

of froml to 5, and IS alléyogen, a ( J
a group of fornula:vﬁyﬁrﬁﬁcf$g4 R's or wherein R12,'R13, R 4~ and R15 axe)
i ndependent | y) MHrdRoddiyMetlkylsudfony bindecaporlaninmmphenydtbio)-hal ogen,
trifluoromethyl or ¢¥eckebaitadiggthyl) and 1 is an integer of "traml to 4),
and 5—(2-(11l-n~Propylthiodecanoylamino)phenylthio)-
valeric acid;
5-(2-(10-n-Butylsulfinyldecanoylamino)phenylthio)~
valeric acid;
6-(2-(9-sec~Butylthiononanoylamino)phenoxy)caproic
acid;
6-(2-(12-iso-Butylsulfonyldodecanoylamino)phenylthio)
caproic acid;
6-(2-(1l1-t-Butylthioundecanoylamino)phenylthio)-
caproic acid;
7-(2-(11-Ethylsulfinylundecanoylamino)-3-methylphenyl-
thio)enanthic acid;
7-(2-(ll-Isopropylthioundecanoylamino)~4-methylphenyl—
thio)enanthic acid;
7-(2-(12-Methylthiododecanoylamino)phenoxy)enanthic
acid;
4-(2~(11-Phenylthioundecanoylamino )4~methyl-phenoxy)-
butyric acid;
4-(2~(10-Benzylthiodecanoylamino)3-methylphenoxy)-
butyric acid;
4-(2-(9—Methy1thiononénoylamino)S-methylphenoxy)-
butyric acid;
4-(2~(12-Methylsulfinyldodecanoylamino)6~methyl-~
phenoxy)butyric acid;
4~(2~(1ll-Methylsulfonyldecanoylamino)3-phenylthio) .
butyric acid;
4~(2-(10-n~-Propylthiodecanoylamino)4-methylphenoxy)-
butyric acid;



R10 is a group of fornula: 11 June 2002 - 261 R~ R- OR—~ R~ s. or
wherein R12) R13, R14) and R15 are) independently) hydrogen) al of from
1 to 4 carbon atom(s)) halogen, trif |uoronethyl or cyclvbutylﬂe%ﬁ?ﬁooénd
1' is an integer of from1 to 4; or non-toxic salts thereof. 7. The use of
claim1 wherein said cinnanoylam de is of the fornula: Rz O2 w4 6 5 CRI ~n
0 ~~ COOH 11 June 2002 - Z6Z wherein RZ and R3 each i ndependently
represents a hydrogen or nmethyl grolgs wi th the proviso that (i) when R2
represents a methyl group) R3 represents hydrogen and (Rl)n represents a

menber sel ected fron1the roup nsisting of 3-group gr oup)
4-neopenty| gr oy (2z£Pon Wlﬁuﬁgm’%ﬁg‘%{h@ 195 I%‘PR§B X/]I‘) group,. or
(i) whexi'RzZ repre@henﬁaﬁhmm0®QEy:icI%iiﬂepresents a nethyl group and (Rl)n

represents a 3- y ), =Y The use of
claim1l MhEFEInpggld Bquigﬁﬁb$dE@c né?iéﬁ#ﬁ&?% %gla
phenoxv)butyr c ac

5-(2-(ll-igo-Butylsulfonylundecanoylamino)~3-methyl-
phenylthio)valeric acid;
4-(2-(11-t-Butylthioundecanoylamino)-3-methylsul-
fonylphenoxy)butyric acid;
4-(2-(11-Ethylsulfinylundecanoylamino)-4-methyl-
sulfonylphenylthio)butyric acid; .
4-(2-(12-Isopropylthiododecanoylamino)5-ethyl-~
phenoxy)butyric acid;
4-(2-(1l-Methylthioundecanoylamino)4-phenylphenoxy)-
butyric acid;
4-(2-(10-Ethylthiodecanoylamino)-3,5-dimethylphenoxy)~
butyric acid;
4-~(2-(9-Isopropylthiononanoylamino)-4~fluoro-phenoxy)-
butyric acid;
4-(2-(l2-Methylthiododecanoylamino)-5-trifluoromethyl-
phenoxy)butyric acid;
4-(2-(ll-Isopropylthio)undecanoylamino)phenoxy)butyric
acid,
4-(2-(1l-Ethylthio)undecanoylamino)phenylthio)butyric
acid,
4~(2~-(9-Isopropylthio)nonanoylamino)phenoxy)butyric
acid,
4-(2-(10-Isopropylthio)decanoylamino)phenoxy)butyric
acid,



TR--A \NR3 2 Rwherein A represents a single bond or a group of
nmet hyl ene, ethylene) trinethyl ene) tetranethylene. vinylene,
propenyl ene, . but enyl ene, but adi enyl ene or ethynyl ene group opt il bdad 20a2i ng
substituted by one) two or three of straight or branched al kyl groups) of
from1l to 10 carbon atons) and/or phenyl group(s); 11 June 2002 - 263 B
represents a heterocyclic ring of from4 to B nenbers containing one, two
or three hetero atons) selected frgggthe group consisting of oxygen,
nitrogen and sul phur aton(s), wherein the said ring may optionally be
substituted by groups) selected from oxo, thioxo and/or hydroxy groups)

i ncludi ng a ri ng- G- {3rkadpropyd thioDiodncagoylapimeenoxsdbukyrion atom or a
sul phur atom Rl repi@sents a group of general formula: ( i) R- R~J~/Db (|

iii) RS R ~~~=~ L . 2 . .264 ' . i gh
Iblr Ia)nc hed al kyl )E'a&{zé%i‘%%%‘a‘%%ﬂﬁ %é?%auq‘p%&%g??%%ﬂe‘%‘yéb‘\‘/)é%fb‘isatnr glt gm} s;) r
Wherein R5 and R6 iasdépendently represent a hydrogen atom or a hal ogen at.om

or a straight ar__@wnshednﬁmmoab&ﬂwecahoﬂ&ymd>pﬂ&ﬁuﬁ%pﬁuﬁ‘y-om 1to ZO
car bon at ons) beln%.unreﬂ%aced or replaced by one) two, three, four or five
optional carbon at s? ) oxigen aton(s), sul phur aton(s)) hal ogen
atom(s)) nitroder2atéhtE§oranpyiEhEo Yundpcanoylamighehenpxndyaberisapht hal ene

ri ng<s)) carbocycl meidings) of from4 to 7 carbon aton(s), carbonyl

groun(s)) car baho¥ s SEONAES ke A cdhByPliito CRBRRKK SR( ) 2zl do

groups) and/or vitr¢ grou represents a gen r a straight
or branched al kyl §r6upcdt* from1l to 6 carbon aton(s); R3 represents a

hydr ogen at om 4a(Bak byeksopropylaukfahyiRyndecanpylamino ) o4-guethyll-a gr oup of
general formula: - @retnadid,r epresents a hydrogen atomor a
r

straight or bran g I %Bﬂ% froml to 6 carbon atanms), or a
strai ght or br3ﬁ2Eégliﬁﬁ%éwyggggg§§f%ﬂndﬁFﬁ9?¥#%q}§§ Bgﬁmﬁﬁhﬁiﬁnn 1 to 6 carbon
atom(s); phenoxy)butyric acid.
All of the compounds described above in the

present invention, prepared in accordance with the

methods described above, are, as already described,

can be used to treat BPH in combination with an alpha

adrenergic blocker by oral, parenteral or topical

administration.



11 June 2002 - 26S R4 represents a group of general fornmula:
-U(CH2)n-COORS) NN-U( CHZ) r"~~ ~( NNH-( CH2~ p-CCCRq or NLN
CH ) Q-(i I I NNNHwherein Urepresents an oxygen atom or QJEG?BHQR
atom R8 represents a hydrogen atomor a straight or branched al kyl group
of from1l to 6 carbon aton(s), n and mrepresent an integer of from1l to
10) respectively) p and q represent zero or an integer of from1l to 10,
respectively) ~or non-toxic salts thereof. 9. The use of Claim1l wherein
sai d ortho-acyl ani nophenoxy al kandf€ acid is of the .structure: R ' X-(

CH yCODR; . A,. _ X- ( CH zZCOOH I R 11 June 2002 - 2b6 wherein A
is an 1,2-disnbstitute tsl | S cted benzene; <b) 5-6
menber ed heteroaromatign?‘elgrﬁl)jg’l,St lglgﬁi‘g?%?'ngéh%-%lhla&a{%{r%%q_ S or 0 atom or
conbi nati on t hE§eaptor bleskels AP thelctii@dNeryse GodrbitopNEE - CONHRD,
5020H, -S02| ~HZdmin@R2RPed - HERdBNIna bDFDHepRrAY €X¥F)ot; ak~ is 0, S) SO or S02;

, Ris H Cj'(%ﬁéégigghe’combined pharmaceutical composition
via parenteral or oral means. Preferably the
aj~blocker and the 5a-reductase inhibitor
are administered orally as separate compositions.

The amount of each component administered
is determined by the attending clinicians taking
into consideration the etiology and severity of the
disease, the patient's condition and age, the potency
of each component and other factors.

The aj-blocker compositions are generally
administered in accordance with the current
Physician's Desk Reference (PDR) published by Medical
Economics Co. Inc. of Oradell, NJ 07649. The dosage
ranges given here are from the PDR 44 (edition, 1990).
For example, terazosin is administered in a dosage
range of about 1 to 10 mg once (q.d.) per day per
person whereas prazosin is administered twice
(b.i.d.) a day.

The 5a-reductase inhibitor compositions are
generally administered in a dosage range of about 5
mg per day per person once each day (q.d.).

In a preferred aspect of this invention,
the aj-blocker is terazosin which is administered
orally to a male human in one daily dose of about
5-~-10 mg and the 5a-reductase inhibitor is finaster-
ide, which is administered orally in one daily dose
of about 5 mg.

"t C



phenyl
Cl- C~,
am no,
hal o,

or substituted phenyl) hal o, hal oal kyl, hydroxy) carboxy,
al koxy) d-C4 alkylthio, Cl1-C4 al kylsulfinyl, d-C4 al kyl sul fonyi,
nitro) d-C4 nono or di-alkyl am no;
Cl-C~ alkyl or d-C4 al koay, -am no, or oxo, where CHR or

cyano,

R and R' are indep&hdems 2§03,

CHR" in

the fornmula becone -C=0; 11 June 2002 - 267 Rais H Cl1-C4 alkyl; Rbis
Cl-C12 al kyl) phenyl) or phenyl C1-C4 alkyl; y is 1-6; z is 6-20:
Werein R 1 (CH)y and R" | (CH)z can i ndependently represent substituted
or unsubstituted al kyl or al kenyl rggdical s containing at | east one al kene
bond; and pharnmaceutically acceptable salts and esters thereof
use of Claim1l Wierein said ortho-thioal kyl acyl am nophenoxy al kanoi ¢ acid
is of the structure: RThe ajxblocher podrthe Sa-reductase

inhibitor may be compounded into a single dosage
form suitable for oral or parenteral administration.
A tablet or capsule or caplets are particularly
convenient forms for oral administration. Such
compositions useful in the present invention are
typically formulated with conventional pharmaceu-
tical excipients, e.g.. spray dried lactose and
magnesium stearate into tablets or capsules for

oral administration. One or more of the active
substances, with or without additional types of
active agents, can be worked into tablets or dragee
cores by being mixed with solid, pulverulent carrier
substances, such as sodium citrate, calcium carbonate
or dicalcium phosphate, and binders such as polyvinyl
pyrrolidone, gelatin or cellulose derivatives, pos-
sibly by adding also lubricants such a magnesium
stearate, sodium lauryl sulfate, 'Carbowax" or
polvethylene glycols. Of course, taste improving
substances can be added in the case of oral

administration forms.
As further forms of administration, one

can uge plug capsules, e.g. hard gelatin, as well

as closed softgelatin capsules comprising a softener
or plasticizer, e.g. glycerine. The plug capsules
contain the active substance preferably in the form
of a granulate, e.g. in mixtures with fillers, such
as lactose, saccharose, mannitol, starches such as
potato starch or amylopectin, cellulose derivatives
or highly-dispersed silicic acids. In soft gelatin
capsules, the active substance is preferably dissolved
or suspended in suitable liquids, such as vegetable
oils or liquid polyethylene glycols.

and

10. The

.



p._"'"z2zN-G~C z5 O nRo Rel ~Rn 11 June 2002 - 268 mherein Ais
a 1,2-disubstituted aromatic ring; Dis OH NH2, NHRc) ORS; ¢ a% S, S0,
or S02; Ris H d-C4 al kyl, phenyl or substit ut ed phenyl ) haﬂ&J” ?ankyl
hydrogy) car bosy) cyano, Cl-CA al koay, C1-C4 alkylthio, d-C4

al kyisul finyi) Cl-C4 al kyl suifonyl, vitro) am no) Cl-C~ nono yr

di -alkylamno; R and R' are independently H hula) Cl1-C4 al kyl or Cl1-C4

al kogy) am no, or oxo) where CH R~ or CHRt in the formula becone -C=0;

11 June 2002 - 269 is H d-CA%8| Ryl ;

The active ingredient components used in
accordance with the present invention may also be
formulated into once-a-day or even longer sustained
release composition by conventional techniques well
known in the art.

In place of oral administration, the active
compounds may be administered parenterally. In such
case, one can use a solution of the active substance,
e.g., in sesame o0il or olive oil.

Following the above treatment using the
described regimen, the symptoms of BPH including
enlarged prostate volume, nocturia, increased
hesitancy, decreased urinary flow, are inhibited,
in some cases prevented when treating androgen-
dependent diseases such a benign prostatic
hypertrophy in accordance with this invention.

To assist in determining the effect of the
prostatic treatment, blood plasma concentrations of
testosterone (T), dihydrotestosterone (DHT), and
prostate acid phosphatase (AP) as well as prostate
volume are measured. Lowered concentrations of DHT
and prostatic AP, a reduction in prostate volume are
indicative of successful treatment. The concentra-
tions of the above-listed components in plasma can
be measured by standard methods well known to those
skilled in the art. (See, for example, R. Neri and
M. Monahan, Invest. Urology (1972), 10, 123-130 for
prostatic AP staining and E. Nieschlay and D. L.
Loriaux, Z. Klin Chem. Klin Biochem (1972), 4,

164 for radioimmunoassay determinations of T.)
) The prostate volume is measured by rectal
examination and/or by transrectal ultrasonography.



Rb, Rc are independently) C-C12 al kyl) phenyl) phenyl-d-C4 al kyl;

0-2; yis 1-6;
i ndependent|y represent substituted or unsubstituted al kyl
| east one al kene bond; and pharmaceutically
11. The use of Caim1l wherein said
R J X-(

radi cal s containi ng at
acceptabl e salts and esters thereof [
aromatic diether or thioether is a conpound of the structure:

Cl-i~yCODR,, A X- (CH ZCOH | R 11 June 2002 -

wherein Ais a 1,2-disubstituted

is 0) S, SO,

hal o) hal oal kyl ) hydrogy,

a0

or S02; Ris H O™~

G -C4 al kyl supp s dveCapbésétidnt! 8¢ £ROYeIELL! b) treatment

is also measured by physical methods well known to
these skilled in the art of nuclear magnetic reso-
nance imaging, as well as by physical examination.

Using a protocol similar to that described
above, clinical trials on the effect of the combina-
tion of finasteride and terazosin will exhibit an
even greater effect on alleviating the symptoms of
BPH in patients which will be greater from either
agent alome.

The method of preparing the compounds of the
present invention, already described above in general
terms, may be further illustrated by the following
examples which should not be construed as being
limitations on the scope or spirit of the instant

invention.

A suspension of 83.7 g of methyl 3-oxo-
4-aza-50-androstane-l7-carboxylate* and 126.5 g
of benzenegeleninic anhydride in 2.09 1 of chloro-
benzene was heated at reflux for 2 hours. The reflux
condenser was switched to a distillation head and the
mixture was distilled slowly to remove water that had
formed in the reaction (2 hours). The solution was
evaporated to leave 198 g of wet residue. The resi-
due as a solution in dichloromethane was washed with
saturated aqueous NaHCO; solution and saturated NaCl
solution, then dried and evaporated to leave 172.4 g.
This material was chromatographed on 2.56 kg of sgilica
gel eluting first with dichloromethane (5 1) and then

zis 6-20; and wherein R r (CHy and R" i (CH)z can
or dlkeny002

270

omatic ring; Dis OH NS2, NHRc,
al kyl. , phenyl or substituted phenyl)
carboxy) cyano) d-C4 al kosy, d-C4 al kyl thi o,

nis

ORc;

x



am no) Cz-C4 nono or di-alkylamno; R and R ~ are independently H, halo.
d-C- al kyl or d-C- al koxy) am no) or oxo, where CHR or CHR " in_the
formula becone -C~O, r t 1 11 June 2002 - 271 Ra is H Cl1- &1 JHn&gPO2 Ry,
Rc are independently, Cl1-Cl2 al kyl, phenyl, phenyl-Cl-C4 alkyl; nis 0-2; vy
is 1-6; z is 6-20; and wherein R | (CHy and R* | (CH)Z can independently
represent substituted or unsubstituted al kyl or al kenyl radicals containing
at | east one al kene bond; and pharnaceutically acceptable salts and esters
thereof . 12. The use of claim 1-wdrei n said al -adrenergic receptor

bl ocker is selected fromterazosin, doxazosin) prazosin) bunazosi n)

~i ndoram n or alg zgs %@ The_,use of |aln1§ eln aid al -adrenergic
recept or bIocké? réﬁf oHomﬁEPanfhéca @RSy P&l PE°R said

Sa- zeduct ase i NMFbl ebwtetcb affitanst ok iamd amgurtad] tal 5&4 eder ditc waecept or

bl ocker is teraz@sed - with diethyl ether and dried to leave 49.5 g,
of the title compound m.p. 278-280°C. In a similar
fashion the following compounds were converted to
their corresponding 1,2-unsaturated derivatives:

m.p.
la R = CONHC(CH3)j 252-254°C
1b = CONHC(CH3);CH,C(CH3)3  224-226°

* Rasmusson Johnston and Arth.
U.S. Patent 4,377,584, March 22, 1983.

EXAMPLE 2

Methyl 4-methyl-3-oxo-4-aza-5ca-androst-l-ene-178-
carboxylate

A suspension of 25 g of the product of
Example 1 and 2.25 g of sodium hydride in 500 ml
of dry dimethylformamide was stirred under nitrogen
for 15 minutes. Methyl iodide (15 ml) was added
dropwise and the mixture was stirred for 30 minutes
at room temperature. Additional (5 ml) methyl iodide
was added and the mixture was heated at 50°C for




11 June 2002 272 15. A pharnaceutical conposition for the treatnent of
beni gn prostatic hyperplasia conprising therapeutically effects anmpbunts of
a bSa-reductase inhibitor selected from 173-substituted 4-azast &t durk 2002
17(3-substituted non azasteroids, 17p-acyl-3-carboxyandrost-3, 5-dienes,
benzoyl am no- phenoxy butanoi c acid derivatives, cinnanoylam des, fused
benz(thi o)am des, aromatic 1, 2-diethers or thioethers, aromatic

ort hoacyl am nophenoxy al kanoi ¢ aci ds,

ort ho-t hi oal kyl acyl am nophenoxy:- & 4anoi ¢ acids, or pharnaceutically
acceptabl e ester or salts thereof, and an al -adrenergic receptor bl ocker in
a pharmaceutically acceptable carrier therefor. 16. The use according to
Cd ai m 2 wher ei2nhbhes 17 Axftebstooling] theanixturs oiad d31d8€B- (N-t est - but yl,
car banoy! ) - 4- mnS@a?&drt%sa Yot o0 Addle FhadsENA] Glas receptor

bl ocker is selected teraz n azosi.n ra bunazosi n,
i ndor ani In and 5??‘5%"6 tf? ??nfe%r@sé a)éf}‘fz}?‘btl?tr#dl ?8 ég)a%'rﬁ'muvmgre: n the,

al - adrenerglcmrEeekﬁQﬁlﬂm'ﬁcker is terazosin. 18. The use according to Caim
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R
0" Vg
H
m.p.
2a R = CONHC(CH3)9CH2C(CH3)3, 148-150°C
androstane
2b = CONHC(CH3)3; A-l-androstene 153-155°
2¢c = CONHC(CH3)9CH,C(CH3)3 168~170°
A-l-androstene
EXAMPLE 3
S-(2-Pyridyl) 4-methyl-3-oxo-4-aza~So~androst-l-ene-
1Ip-thiocarboxylate

A suspension of 25 g of the product of .
Example 2 in 125 ml of methanol was treated with a
solution of KOE (*12.5 g) in 12.5 ml of water. After
refluxing for 4 hours, the solution was acidified
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- 173 -

with 6 NHC1 and then was diluted with water. The
crude acid (23.32 g) was separated, dried and had
m.p. 300°C.

The crude, dry acid (23 g), triphenyl-
phosphine (36.45 g) and 2,2'-dipyridyldisulfide
(30.4 g) were suspended in 138 ml of toluene with
stirring for 3 hours at room temperature. The
reaction mixture was directly chromatographed on
a column of 4.5 kg of silica gel eluting with 9:1
ethyl acetate-acetone to give 20.4 g of the desired
product, m.p. 218-220°C.

Continued elution with acetone gave 5.2
g of the methanol addition product, S-(2-pyridyl)
lo~methoxy-4-methyl-3-oxo-4-aza-50~androstane~178-
thiocarboxylate, m.p. 221-223°C as a by-product.

3A. In a gimilar fashion the product of
Example 1 was converted into S-(2-pyridyl)
3-0xo-4-aza-50-androst~1-ene-178~thiocarboxylate,
m.p. 230-232°C.

3B. In a similar manner methyl 3-oxo0-4-
aza-5o0—-androstane 1l7-carboxylate was converted into
S-(2-pyridyl) 3-oxo-4-aza-50-androstane-17B-thio-
carboxylate, m.p. 232-234°C.

EXAMPLE 4

N-t-butyl 4-methyl-3-oxo-4-aza-So-androst-l-ene-
l7B-carboxamide

Anhydrous t-butylamine was added to a suspen-
sion of 2.5 g of the pyridylthioester of Example 3 in
70 m1 of tetrahydrofuran. After 60 minutes exposure,
the resulting solution was evaporated and the regidue
was chromatographed on 125 g of silica gel. Elution
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EXAMPLE 5
~Oxo~ - - -

To a solution of 200 g of 3-oxo-4-etien~
178-0ic acid in 3.5 1 of f-butanol at 80° was added a
solution of 198.4 g of sodium carbonate in 474 ml of
water. A warm (65°C) solution of 948.5 g of sodium
metaperiodate and 6.95 g of permanganate in 3.5 1
of water was added at such a rate that the reaction
mixture was maintained at 80°C. After addition the
mixture was heated at reflux for ome hour. The
mixture stood at room temperature overnight. The
inorganic salts were removed by filtration and the
cake was washed with 225 ml of water. A solution of
5% aqueous sodium bisulfite was added to reduce the
iodine that was present. The t-butanol was removed
under reduced pressure and the aqueous residue was
acidified with conc. hydrochloric acid. The separated
gum was extracted into dichloromethane and was washed
with 5% aqueous sodium bisulfite, saturated sodium
chloride solution, then dried and concentrated to
an off-white residue (214 g). Crystalline material
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A solution of 136 g of the 5-acid of Example
5B in 16.32 ml of acetic acid was hydrogenated at
60°C in the presence of platinum catalyst (from 16.32
g of Pt0;) at 40 pesig for 3 hours. The catalyst was
removed and the solution concentrated to give 128.2 g
of crude product. The material was washed well with
3 1 of water then filtered an air dried to leave 125
g of the white solid, m.p. 310°.
This material is also obtained by sapon-
ification of methyl 3-ox0-4-aza-5u-androstane-1783-
carboxylate (methyl 3-oxo-4-aza-Sa-etien-17B-oate)
in 7% methanolic potassium hydroxide followed by an
acidic work-up.
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EXAMPLE 7

Synthesis of 17B(N-Z-adamantyl-carbamoyl)-4-aza-5c-
apdrost-l-en-3-one

Following the above-described general
procedure of Example 6 but utilizing 2-adamantamine
(prepared by aqueous neutralization of the hydro-
chloride and EtOAc extraction and isolation) in place
of l-adamantamine, and carrying out the reflux for 7
hours rather than 1-2 hours, the title compound is
prepared, mpt. 284-285°C.
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carboxvlate

The 17B8-androstane carboxylate starting
material of Example 1 was hydrolyzed with 7% KOE
in isopropanol or agueous methanol, followed by
an acidic work-up to give the corresponding 173
carboxylic acid which was utilized in Example 11.

EXAMPLE 11

N-(l-adamantyl)-3-0oxo-4-aza-50-androstane~178-
carboxamide

A solution of 5.0 g of the product of Example
10, 3.35 g of dicyclohexylcarbodiimide and 3.18 g of
l-hydroxybenztriazole in 500 ml of dichloromethane
was stirred at room temperature overnight. The solid
was separated by filtration and the filtrate was
treated with l-adamantamine. This solution stood at
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A suspension of B3.7 g of methyl-3-oxo-

4-methyl-4~aza~-50~androstane-~173-carboxylate. (See

Rasmusson, et al. J. Med. Chem 29, 2298-2315, 1986)

was hydrolyzed with 77 KOH in agqueous methanol, fol-

lowed by an acidic work up to give the corresponding

17B-carboxylic acid.

The acid was readily converted into benzo-

triazyl-1l-yl-3-oxo-4 methyl-4-aza-5a-androstane 178

carboxylate as described in Example 13. The

activated ester (the benzotriazoyl derivative) was

purified on TLC (4 plates, 20 cm x 20 cm x 20 cm x

1000um silica gel) eluted with 4:96 (MeOH-CHClj).

The isolated product was washed with ether to give

the active ester m.pt. 198-200°C with decomposition.

EXAMPLE 13

Synthesis of 178 (N-l-adamantylcarbamoyl)-4-methyl-

4-aza-Su—androstan-3-one
100.0 mg of the 4-methyl-4-aza-benzotriazole

derivative prepared as described in Example 12, was
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(2 plates, 20 cm x 20 cm x 500 pm silica gel) eluted ]
with 70:30 (CHClj:acetone) to yield 43.4 mg.of the
above~titled product. Recrystallization from EtOAc
yielded 30 mg product, m.pt 245-245.9°C.

NMR (CDClj3) confirmed the above structure.

FAB mass spectrum caled. for Cy¢Hg05N,: m/e

411; Found: 411.

Anal. Calcd. for C26H3 BOZNZ Hy0:
c,72.82; H,9.40; N,6.58.
Found: €,73.21; H,9.20; N,6.25.

EXAMPLE 15

Synthesis of 17B(N-~l-adamantylmethylcarbamoyl)-

4-aza-So-androgt-l-en-3-one
200.0 mg of the 4-H thiopyridyl aza steroid,

used in Example 14, was suspended in 2.0 ml of dry
THF.

To the suspension was added 400 pl of 1-
aminomethylene adamantane via syringe at R.T./N;.
After several minutes, a yellow clear solution
resulted and after 1/2 hr., precipitation occurred.
The reaction was allowed to proceed overnight/Ns.
Diluted with CH;Cl,, washed with 10% NaOH, two times,
then with H,0 two times, followed by 10% HC1 (two
times), E50 (two times), and finally two times with
satd. NaCl solution.

The organic layer was dried over MgSO,,
filtered, concentrated in vacuo to obtain the
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FAB Mass Spectrum, Calcd: m/e 464 + 1 = 465:

Found 465.

EXAMPLE 16

Synthesis of 178(N-2-adamantylcarbamoyl)-
4-aza-Sco-androstan-3-one
A mixture of 1.09 grams 178-(N-2-adamantyl-

carbamoyl)-4-aza-50-~androst-l-en-3-one (See Example
10 for preparatiomn), 150 ml of ethanol, and 1.0 g. of
30%
Pd/C was hydrogenated overnight with shaking under 45
psig. hydrogen pressure. The suspension was filtered
to remove catalyst, and evaporated to dryness to yield
a grey residue. This was chromatographed by elution
on a 200 ml silica gel column with 40:60 acetone/
methylene chloride eluant to yield 1.0 g of solid,
mp. 294-296°C.
Anal. Calcd. for CpgH,4Np0,¢0.2E50

Caled. C, 76.33; H, 9.80; N, 6.14

Found C, 76.23; H, 9.86; N, 5.92
Mass Spec. Analysis by electron impact showed
MW of 452.

EXAMPLE 17

Synthesis of 178-(N-2-adamantylcarbamoyl)-
4-aza-4-methyl-So-androgt-l-en-3-ope

A suspension of 500 mg of 17B-(N-Z-adamantyl-
carbamoyl)-4-aza~-50~androst-l-en-3-one, as prepared in
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dde 0.4 ml methyl iodide dropwise with stirring
which was continued at 50°C for 3 hours. The reaction

mixture was then treated by cooling to room
temperature, followed by the addition of 15 ml water.
The mixture was extracted with 3 x 20 ml of CH,Cl,.
The organic layers were combined, washed with brine,
dried and evaporated to yield a white crystalline
residue. Recrystallization from ethyl acetate/CH,Cl,
yielded a pure white solid, mp 246-248°C.
Analysis calculated for CqpHz;4N202°0.3H;0

Caled. C, 76.65; H, 9.56; N, 5.95

Found C, 76.50; H, 9.75; N, 5.84
Mass spectroscopy showed a molecular weight of 464.

EXAMPLE 18

Synthesis of 178-(N-2-adamantylcarbamoyl)-

~4-—m =l ] o e

173-(N-2-adamantylcarbamoyl)-4-methyl-~4-aza-

androsten-l-en-3-one, (200 mg) as prepared in
Example 17, were placed into 25 ml absolute ethanol
with 200 mg 30% Pd/C hjdrogenation catalyst. The
suspension was rocked overnight under 40 psig hydrogen
pressure. The suspension was filtered, and the
filtrate evaporated to dryness. The residue was
recrystallized from hot ethyl acetate to give a white
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crystalline solid, mp. 113-115°C. Calecd. for
C32H50N203’0 .5 EtOAc

Caled: C, 75.25, H, 9.86, N, 5.48

Found C, 75.07; B, 9.52; N, 5.28
Mass spectroscopy depicted a molecular weight of 466
for the non-solvated molecule.

EXAMPLE 19

Synthesis of 178-(N-methyl-N-2-adamantyl)
- —b4-aza-~ ~l-en-~3~
173-(N~-2-adamantyl)carbamoyl-4-aza-androst-1-

en-3-one (5.0 g) and 1.5 g sodium hydride in 100 ml
dry DMF were stirred under dry nitrogen for 3 hours
at 40°C. The reaction was cooled to room temperature
and about 4 ml of methyl iodide was added dropwise
and allowed to stir at room temperature for one
hour. The reaction was cooled in an ice bath and a
large excess of about 250 ml, water was added. The
agueous mixture was extracted with CH,Cl, (3 x 100
ml), the organic extracts combined, washed with H,0,
brine, and then evaporated to dryness to yield crude
product. The crude product was eluted on an HPLC
column (Si gel) with 10/1 acetone/CHoCl, to yield 2
peaks having retention times of 3 CV(B) and 3.8 CV(A).
Peak (A) was analyzed as per the 4-methylaza titled
product of Example 15. The second product (B) was
analyzed as the 4-methylaza-178-(N-methyl-N-2-
adamantyl/carbamoyl analog, i.e. the titled compound,
mp. -163-165.
Calcd. for Cg51H4gN202

Caled. C, 77.77; B, 9.68; N, 5.85

Found €, 77.29; H, 9,79; N, 5.77
Mass spectrometry showed a molecular weight of 478.
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The crude reaction mixture from Example 19
(4.6 g) was dissolved in 200 ml ethanol and together
with 1.0 g 30% Pd/C was hydrogenated under 40-45 Psig
a hydrogen atmosphere at room temperature overnight.
The mixture was filtered, residue washed with ethanol.
The ethanol solution was evaporated to dryness to
yield a crude mixture. Recrystallized from CH,Cl,/
diethyl ether/hexane to yield 800 mg of the pure
monomethyl androstane compound of Example 16, mp
113-115°C. Second and third crops were combined with
mother liquor and treated by HPLC as in Example 17 to
yield the dimethylated title compound, mp 180-182°C.
Anal. Calcd. for C31H48N202
Caled. C, 77.45; H, 10.06; N, 5.83
Found c, 77.26; H, 9.87; N, 5.82
Mass spectrometry showed a molecular weight of 480.

EXAMPLE 21

N-t-Butyl Androst-3,5-diene-178-carboxamide-3-Car-
boxylic Acid

(a) N-t-butyl androst-3,5~diene~3-bromo-1753-
carboxamide

To a solution of oxalic acid (0.0011 mol,
0.1 g) and oxalyl bromide (0.0211 mol, 3 ml) in 15 ml
of sieve dried toluene was added over a one hour
period 1 g (0.003 mol) of androst-4-ene-3-one
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room temperature for 2 hours and then it was

concentrated in vacuo. The excess oxalyl bromide was

removed by azetoroping with toluene. The resulting

brown oil was redissolved in toluene, cooled to 0°C

and then 10 ml t-butylamine (7.0 g) in 30 ml of

toluene was added dropwise over 15 minutes. Once the

addition was complete, the reaction was stirred at

0°C for 15 minutes and then it was kept at -20°C for

19 hours. The reacton mixture was allowed to warm to

room temperature and then stirred at 25°C for one

hour. The volatiles were removed in vacuo. The

residue was partitioned between chloroform/water, the

layers were shaken together and separated and then

the agueous phase was back-extracted twice with

chloroform. The combined organic extracts were

washed with water (2x) and then dried with anhydrous

magnesium sulfate. The crude product was purified by

flash chromatography on silica, eluting with 20%

ethvl acetate in hexane, to give 1.06 g of the title

compound, a white golid.

(b) N-t-Butyl Androst-3,5~diene-l7B-carboxamide-
3-carboxyvlic acid

To a solution of N-t-Butyl Androst-3,5-
diene-~3-bromo-17B-carboxamide (0.5 g, 0.00115 mol) in
5 ml of tetrahydrofuran, cooled to -78°C (dry
ice/acetone bath) under argon, was added dropwise 1.5
ml (0.00375 mol) of a 2.5 M solution of n-butyl
lithium in hexane. The reaction mixture was stirred
at this temperature for one hour and then carbon
dioxide was bubbled into the reaction for 45 minutes,
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extracts were washed with water (2X), and brine (1l x)
and then dried with anhydrous magnesium sulfate. The
sclvents were removed under reduced pressure give 0.6
g of a crude solid. This material was slurried with
hexane and a white solid was isolated (0.43 g). The
title compound was recrystallized from acetonitrile.
m.p. 247°-250°.

—0XO0—b—323~53~ ~]—-ene-178-

A suspension of 83.7 g of methyl 3-oxo-
aza~-5a—androstane-17-carboxylate* and 126.5 g of
benzeneseleninic anhydride in 2.09 1 of chlorobenzene
was heated at reflux for 2 hours. The reflux con-~
denser was switched to a distillation head and the
mixture was distilled slowly to remove water that had
formed in the reaction (2 hours). The golution was
evaporated to leave 198 g of wet residue. The residue
as a solution in dichloromethane was washed with
saturated agqueous NaHCO5 solution and saturated NaCl
solution, then dried and evaporated to leave 172.¢
g. This material-was chromatographed on 2.56 kg of
gilica gel eluting first with dichloromethane (5
liters) and then with 4:1 dichloromethane-acetone.
The desired product was eluted with 8 liters of the
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*Rasmusson Johnston and Arth. U.S. Patent 4,377,584,

March 22, 1983.

EXAMPLE 2
S-(2-Pyridyl)-3-0oxo0-4-aza-5a-androst-l-ene-~173-thio-
carboxylate

A suspension of 25.0 g of the above product
from Example 1 was saponified with 12.5 g of KOH in
150.0 ml1 of 5:1 CH50H-H,0 under reflux conditions for
4 hours/N,. The mixture was cooled to 25°C and
acidified to pH <2. Water (175 ml) was added gradually
with stirring to leave a crystalline precipitate
which was collected and washed with water.

After drying, the product amounted to 25 g.,
m.pt 313-315°C with decomposition,

The crude dry acid (23.0 g) was suspended in
210 ml of toluene, and to the suspension was added
triphenylphosphine (56.0 g) and 2,2'~-dipyridyl
disulfide (48.3g), and the mixture was stirred at
24°C overnight/N;. The reaction mixture was placed
on a column of silica gel (1.3 kg) and was eluted
with 1:1 (acetone/CHpClp;). The desired thioester
eluted slowly, and after rinsing with ether, yielded
36.8 g of the above-titled product, m.p. 232-235°C.
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To a solution of 7.2 g of S-(2-pyridyl)-3-
oxo—a-aza—Sa-androst—1-ene—17B—thiocarboxy1ate in
288 ml1 of tetrahydrofuran was added at -78°C 33.6 ml
of 1.3M S-butylmagnesium chioride. After 30 minutes
at -78°C the solution came to room temperature and
was treated with saturated agueous NaCl solution.
The product was extracted into dichloromethane and
was washed with gaturated agqueous NaCl golution and
10% agqueous NaOH golution, then dried and
concentrated. The residue was eluted through 430 g
of silica gel with 9:1 dichloromethane-acetone to
give 4.5 g of the product, m.p. 246-249°C.

When the procedure is repeated using the
following reagents, the indicated product is obtained.

Starting
__Material __ Reagent Product
§-(2-pyridyl)3- 2-pyrrolyl mag- 178-(2~-pyrrolyl- i
oxo~-4-2z8-50~ nesium chloride carbonyl)-4-aza-
androst-l-ene-~ S5a-androst-l-ene-
3-one

178-thiocarboxylate
m.p. 294-296°C
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S-(2-pyridyl)3- sec~butyl mag- 4,22-dimethyl-4-
oxo-4-methyl-50- nesium chloride aza~-2l-nor-50-
androst-l-ene-1753- chol-l-ene-3,20-dione
thiocarboxylate m.p. 134-136°C
S-(2-pyridyl)3- 2-pyrrolyl mag- 4—methyl-17B-(2-
0x0-4-methyl-4- nesium chloride pyrrolylcarbonyl)-
aza-5o-androst- 4-aza-50-androst-
l-ene-17B8-thio- l-ene-3-one
carboxylate m.p. 234-238°C
S-(2-pyridyl)3- isobutyl mag- 23-methyl-4-aza-
0xX0-4~aza~50-~ nesium chloride 21-nor-5a-~
androst-ene-17R- cholane-~3,20-
thiocarboxylate dione

m.p. 220-222°C

COCHCH;
CH,CH,

alternate route
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mixture was concentrated and the residue was
redissolved in dichloromethane. After washing'with
10% aqueous sodium hydroxide, then 10% hydrochloric
acid and saturated aqueous sodium chloride the
solution was dried and concentrated to 45 g of yellow
residue. This was chromatographed on 1.5 kg of
gilica gel packed in dichloromethane and eluted with
ethyl acetate to give 10.6 g of the product, m.p.
248-251°C.

When the procedure is repeated using
23-methyl-4-aza-2l-nor-5a-cholane-3,20-dione as
starting material the product obtained is 23-methyl-
4~-aza~-21-nor-5a-chol-1-ene-3,20-dione, m.p.
283-286°C.

EXAMPLE 5

73— ~4-aza-50- ~l-ene-3-
To a stirred suspension of 43 g of

§$-(2-pyridyl)-3-oxo~4-aza-~5-alpha-androst~l-ene~17-
beta~thiocarboxylate in 500 ml of anhydrous tetra-
hydrofuran (THF) was added at -78°C a THF solution of
157 m1l of 2N phenylmagnesium chloride over 60
minutes. After gstirring at -78°C for 60 minutes, the
mixture was brought to -30°C and was quenched by
addition of 10% HCl while maintaining the temperature
below ~20°C. After warming to 0°C, the mixture was
diluted with 2000 ml of water and extracted with 4000
ml of dichloromethane in portions. The organic layer
was washed sequentially with water, 1N sodium
hydroxide, water and saturated sodium chloride
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solution. Drying with MgSO4 and concentration
afforded 37.5 g of crude product. Recrystallization
from dichloromethane/ ethyl acetate gave the title
phenyl ketone (30.4 g, 77% yield).

m.,p. 290-291°C.

Calc Found
N 3.61 3.56
C 77.48 77.16
H 8.26 8.19
EXAMPLE ©

17~-beta~4-fluorophenycarbonyl-4-aza-5-alpha~androst-

The procedure of Example 5 was repeated
except using p-fluorophenylmagnesium bromide as the
Grignard reagent and the title compound was
ObtaiHEd. mup- 315-31505.Cn

EXAMPLE 7

178=(cyclohexylcarbonyl)-4-aza~Se-androst-l-ene-3-one

To a suspension of 34.8 g of the thiopyridyl
ester of Example 2 in 700 ml of anhydrous THF was
added at -65 degrees C 130 ml of a 2 M ether solution
of cyclohexyl magnesium chloride over a period of 20
minutes. After stirring at -70 degrees C for 60
minutes the solution was warmed and stirred at -10
degrees C for 60 minutes. The mixture was diluted
with 500 ml of dichloromethane and then dropwise with
dichloromethane, the phases were separated and the
organic layer was treated sequentially with water, 1
N sodium hydroxide, water and saturated sodium
chloride solution. The organic solution was
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decolorized with charcoal, filtered and concentrated
to a residue which was crystallized from ethyl
acetate to give 28.2 of the title compound, m.p.
271.5-277 degrees C.

EXAMPLE 8

The title compound of Example 7 was also
prepared by the following procedure.

To a mixture of 150 g of methyl
3-o0x0-4-aza-5-alpha-androst-l-ene-17-beta~carboxylate
in 2800 ml of anhydrous THF was added with stirring
at less than 0 degrees C internal temperature 678 ml
of a 2 N ether solution of cyclohexyl magnesium
chloride. The solution was then refluxed for 6
hours. The cooled (less than 10 degrees C) reaction
mixture was acidified with 107% HCl solution and was
extracted with dichloromethane. The organic layer
was washed sequentially with water, saturated NaHCO3
solution and saturated NaCl solution. Drying (MgS04)
and evaporation left 163 g of crude cyclohexyl
ketone. Recrystallization from dichloromethane/
ethylacetate gave 131 g of the pure material.

m.p. 269-270 degrees C.

% Calc. Found
N 3.61 3.61
c 77.37 77.37
E - 9.74 10.13
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EXAMPLE 9

17-beta-(cyclopentylcarbonyl)-4-aza-5-alpha-androst-
l-ene-3-one
When the procedure of Example 7 or 8 was

repeated using cyclopentylmagnesium chloride, the
title compound was obtained:

m.p. 272-273 degrees C.

Calc Found
N 3.66 3.78
C 75.25 74.89
E 9.60 9.54
EXAMPLE 10
17-beta-(cyclobutylcarbonyl)~-4—~aza-5~alpha-androst-1-

ene-3-one

When the procedure of Example 7 or 8 was
repeated using cyclobutylmagnesium chloride, the
title compound was obtained:

m.p. 288-289 degrees C.

%Calc Found
N 3.94 3.87
¢ 77.71 78.06
H 9.36 9.61
EXAMPLE 11
Synthesis of 17-B-(4~-Phenylbenzoyl)-4-aza-5a~androst-

l-en-3-one
To a suspension of 258.0 mg of dry activated
magnesium chips in 5.0 ml of dry THF was added 932.0
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The reaction was run in an ultrasonic bath at a
temperature range of 24-30°C. To the well-agitated
mixture wag added dropwise 30 ml of 1,2-dibromoethane/
N,. The reaction was allowed to proceed for 1-1 1/2
hours at 28°C/Nop. The concentration of the Grignard
reagent was 4.0 mmoles jn 10.0 ml1 of dry THE.

The steroid £rom Example 2 (205.0 mg,
0.5mmol of thiopyridyl ester) was suspended in 2.0 ml
of dry THF, cooled to -80°C and the above Grignard
3.80 ml was added via syringe to the steroidal
suspension over 5-10 minutes/Nz. The reaction was
allowed to proceed for 1 hour at -80°C/N, and then at
-10°C for an additional hour/Nz. The solution was
diluted with 10.0 ml of methylene chloride and
quenched with saturated agueous solution of NH,Cl to
pH=4. The organic layers were gseparated, washed 3
times with water, 3 times with saturated sodium
chloride, dried over MgSO4, f£iltered, and evaporated
under vacuum to afford 156.2 mg of crude product.
crystallization from EtOAc gave the above-titled
product in 98.58 mg, m.pt. 290°C-290.5°C.
Anald. Calcd. for Cg1H35NOz:
c,82.08; H,7.78; N,3.09;
Found: C.81.84; H,8.01; N,3.06.
FAB: Calc. for CqyH3g5NOp: 4533 Found: 453.

To a suspension of 258.0 mg of dry activated
magnesium chips in 8.0 ml of dry THF was added 932.0
mg of 3-bromobiphenyl in 2.0 ml of dry THF under No.
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-80°C and the above prepared Grignard, 3.80 ml, was
added via syringe to the steroidal suspension over
5-10 minutes/N,. The reaction was allowed to proceed
for 1 hour at -80°C/N, and then at -10°C for an
additional hour/N;. The solution was diluted with
10.0 ml of methylene chloride and quenched with a
saturated aqueous solution of NH,4Cl to pH=4. The
organic layers were separated, washed 3 times with
water, 3 times with saturated sodium chloride, dried
over MgSO,, filtered, and evaporated under vacuum.
Crystallization from ethyl acetate afforded 122.84 mg
of product. The material was purified on 20.0 g of
silica gel column using 70:30 (CHCl;~acetone) as
eluant, to give a single spot material 117.0 mg of
the above-titled compound, m.pt. 184-185°C.
Anald. Calcd. for C31H35NO;:
C,82.08; H,7.78; N,3.09;
Found: C,82.28; H,8.04; N,2.98.
FAB: Calcd. for C31335N02: 453; Found: 453.

EXAMPLE 13
Synthesis of 17-8-(4-Methylthiobenzoyl)-

4-pza-5~p-androst-l-en-3-one
To a suspension of 250.0 mg of dry activated
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THF under N,. The reaction was run in an ultra-
sonic bath at a temperature range of 24-30°C. To the
well-agitated mixture was added dropwise 40 pl of
1,2-dibromoethane/N,. The reaction was allowed to
proceed for 1 to 1 1/2 hours at 28°C/N,. The
concentration of the Grignard reagent was 4.0 mmoles
in 10 ml1 of dry THF.

The steroid from Example 2, i.e. the
pyridylthio ester, 205 mg, was suspended in 2.0 ml of
dry THF, cooled to -80°C and the above prepared
Grignard was added via syringe to the steroidal
suspension in 5-10 minutes/N;. The reaction was
allowed to proceed for 1 hour at -80°C/N, and then at
~10°C for an additional hour/N;. The solution was
diluted with 10.0 ml of methylene chloride, and
quenched with saturated aqueous solution of NH,C1 to
pH=4. The organic layers were separated, washed 3
times with water; 3 times with saturated sodium
chloride, dried over MgSO,, filtered, and evaporated
under vacuum to afford 105.0 mg of crude product.

The crude product was chromatographed on TLC
(one plate, 20 cm x 20 em x 20 cm x 1000 um silica
gel) eluted with 80:20 (CHpClp-acetone) to afford
66.0 mg of single spot material. Crystallization
from EtOAc afforded 45.0 mg of the above-titled
compound, m.pt. 286-287°C.

FAB for CpgH33N02S (Calcd.) 424; Found 424.
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0-(-2)°C, the reaction was diluted with 10 ml.
CHpCly. The layers were washed subsequently with
2.5% NaHCO3, H,0 and saturated NaCl solutions. The
organic layer was dried over MgSO, overnight,
filtered and evaporated in vacuo to yield 17 mg
product. Crystallization from EtOAc gave 11.8 mg of
the above~titled compound, a solid, mp. 313-313.5°C
(with dec.).
Anal. Caled. for C26333N035 . 1/4320:
c,70.31; H,7.60; N,3.15;
Found: C,70.47; H,7.70; N,3.00.

FAB for C26H33NO3S (Caled. 440); Found 440.

Sulfone
Fifteen percent (15%) of the corresponding

sulfone, l7B-(4-methylsulfonyl benzoyl) derivative,
was isolated by chromatography from the reaction as a
byproduct. Recrystallized from EtOAc to yield a
solid, mp. 279-279.5°C. Molecular weight by FAB
showed 456; calculated 456.

Anal. for C26333N04S « 0.25 Hy0

Calc: C,67.87; H,7.2B; N,3.04.

Found: C,67.96; H,6.72; N,2.95.
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Tr1fluoroacet1c anhydride (165 ul) was
dissolved in 780 pl of acetic anhydride and kept for
5 hours at room temperature (RT).

To 300 ul of the above solution of mixed
anhydrides was added 34.15 mg pure sulfoxide from
Example 14 with stirring. A few minutes later 54.0 pl
of 2,6-1lutidine was added and the reaction was
allowed to stir at RT/N, for 17 hours.

The liquid anhydrides were removed under
reduced pressure and the remaining residue extracted
(4 times with CHClg). The CHClj extracts were washed
subsequently with dilute HC1l; 5% NaBCO4 solution, 3
times; 3 times with Hp0; and finally with saturated
NaCl solution, and then dried over MgSO, filtered and
evaporated the solution to dryness jip yacuo to yield
42.1 mg of crude product.

The crude product from Step A was purified
by chromatography on silica gel using 95:5 (CHClz-
acetone) as eluant and then crystallizing the
obtained solid from EtOAc to yield 17.8 mg of the
above-titled compound as crystals, m.pt. 235-236°C
(dec.).

Anal. Calcd. for CogH3504NS - 1/4 Hy0:
C,68.57; H,7.40; N,2.86;

Found: C,69.02; K,7.39; N,2.73.

FAB for CpgHyg04NS calcd.: 48Z; Found 482.

The NMR (proton) was in agreement with

the assigned product structure.
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Synthegis of 178(4-mercaptobenzoyl)-4-aza-5So-

40.0 mg of the acetoxy-methyl-thio
derivative from Example 15 was suspended in 3.0 ml of
isopropancl. The reaction mixture was f£lushed
several times with N, and with vacuum, and the
system kept under nitrogen atmosphere. To the above
mixture was added 40.0 mg of K;C053 in 2.00 ml of
water (free of oxygen) via syringe, and the
temperature of the reaction mixture was allowed to
rise to 80°C under gentle reflux under slight vacuum
for 10 minutes, and then under N, for 1 hour. After
1 hour, the reaction mixture was a clear yellow
golution. It was brought to R.T., cooled to 0-5°C
and quenched with 2.5 N HC1 acid/N;. The reaction
mixture was extracted 4 times with CHpClp. The
organic layer was washed with H;0 4 times; 3 times
with saturated salt solution, and finally dried over
MgS0,. Filtered and evaporated to dryness in vacuo
to yield 36.9 mg of crude product. The crude product
was dissolved in 2.0 ml of CHCly, filtered through
Teflon (Acrodisc CR) and purified by preparative HPLC
on silica gel and eluted with 60:40
(CHpCly~acetone). Crystallization, from EtOAc
afforded a single spot material, 20.7 mg of the
above-titled compound, m.pt. 285-286°C.

Anal. Calcd. for Cy5H390,NS . 1/2 Hy0:
c,72.19; H,7.69; N,3.24;

Found: C,71.82; H,7.43; N,3.26.

FAB: Calcd. for Cy5H310oNS: 410; Found: 410.
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0 a Q%SP fnsion of %91. -hg of dry activated
magnesium chips in 8.0 ml of dry THF was added 800.0
mg of 4-bromo-N,N-dimethylaniline in 2.0 ml of dry
THF under N,. The reaction was run in an ultrasonic
bath at a temperature range of 24-30°C. To the
well-agitated mixture was added dropwise 30 ml of
1,2-dibromoethane/N,. The reaction was allowed to
proceed for 1 to 1 1/2 hours at 28°C/N;. The
concentration of the Grignard reagent was 4.0 mmoles
in 10.0 ml of dry THE.

The steroid from Example 2 (205 mg of
pyridyl thicester) was suspended in 2.0 ml of dry
THF, cooled to -80°C and the above Grignard 3.8 ml (3
equivalents) was added via syringe to the steroidal
suspension over 5-10 minutes/N,. The reaction was
allowed to proceed for 1 hour at -80°C/N, and then at
~10°C for an additional hour/N,. The solution was
diluted with 10.0 ml of methylene chloride and
quenched with a saturated agueous solution of NH,C1
to pH=4. The organic layers were separated, washed 3
times with water 3 times with saturated sodium
chloride, dried over MgSO,, filtered, and evaporated
under vacuum to afford 151.3 mg of crude product.
Crystallization from ethyl acetate gave 124.5 mg of
the above~titled compound, m.pt. 268.5-269°C.

FAB: Calcd. Cy7H3gN20,: 421; Found: 421.
The NMR (proton in CDCl3) confirmed the assigned

structure.
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dry 3.0 moles of imidazole/N,. The clear solution is
cooled to 0°C/N;, and 2.0 moles of t-butyl dimethyl
chlorosilane in 300.0 ml of dry methylene chloride is
added dropwise at 0°C/N,. Towards the end of the
addition, precipitation occurs. The ice bath is
removed, and the reaction is allowed to proceed
overnight at R.T./N,. Filter, wash the cake with
cold CE,Cl, solution, and the solvent is evaporated
in vacuo to afford crude product. The crude product
was readily purified by filtering through a silica
gel column. (1 gr. of crude product per 100 g of
silica gel, using CE;Cl; as eluant) This method
gives about 99% of pure silyl derivatives of phenols
and alcohols.

EXAMPLE 19

Synthesis of 17-B-(4-Hydroxybenzoyl)-4-aza-5-o-~
androst-l-ene~3-one
A. Grignard Reaction

To a suspension of 1.22 g of dry activated
magnesium chips in 20.0 ml1 of dry TEF was added 5.6 g
of l-bromo-4-(tertiary-butyl dimethyl silyloxy)benzene
(prepared from p-~bromophenol by the General Procedure
detailed above) in 10.0 ml of THF under Np. The
reaction was run in an ultrasonic bath at a tem-
perature range of 24-30°C. To the well-agitated
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additional hour/N,. The reaction solution was
diluted with 10.0 ml of methylene chloride and
guenched with a saturated agueous solution of NH,C1
to pH=4. Organic layers were separated, washed 3
times with H,0, 3 times with saturated sodium
chloride, dried over MgS04, filtered, and evaporated
under a vacuum to a yellow color solid.
Crystallization from ethyl acetate afforded 607 mg of
product m.p. 24B8-249°C.
Anal. Calcd. for C31H4503N5i:
C,73.32; H,8.93; N,2.75
Found: C,73.27; H,8.99; N,2.75.
FAB: Found 508; Calc. 508.

B. Desgilylation

Dissolved 1.3g of product from above step A
in 20.0 ml of dry THE. Cooled to -5°C and added 437
pl of glacial acetic acid/No. To the cold solution
at -5°C was added via syringe 3.0 ml tetra-n-butyil-
ammonium fluoride dropwise under N, atmosphere.
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was poured into a 2-layer mixture of ethyl
acetate/sodium bicarbonate saturated solution at
0°C. The water layer was separated and further
extracted with EtOAc 3 times and with CH,Cl, (3
times).
The organic layers were combined, washed
3 times with Hy0, 1 time with saturated sodium
chloride solution, and dried over MgSQ,, filtered and
evaporated to dryness under vacuum. The crude
product was crystallized from ethyl acetate to afford
977.9 mg, and further recrystallized from methanol to
afford 842.3 mg of the above-titled product, m.pt.
296-297°C.
Anal. Calcd. for Czsﬂ31N03.1/3 Hy0:
c,75.15; H,7.98; N,3.51.
Found: C,75.13; H,7.76; N,3.54.
(Mass Spec.) FAB: Found 394; Calcd. 394,

EXAMPLE 20
17-3-(3,5-dimethyl-4~hydroxybenzoyl)-4-aza~5oa—

androst~l-ene-3-one

A. Preparation of Grignard Reagent

To a suspension of 260.0 mg of dry activated
magnesium chips in 6.0 ml of dry THF was added 628.0
mg of l-bromo-3,5-dimethyl-é4~-tertiary-~butyl-dimethyl-
silyloxybenzene (prepared from 4-bromo-2,6-
dimethylphenol by the General Procedure described
above) in 4.0 ml of THF/N,. The reaction was
conducted in an ultrasonic bath at a temperature
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react1é£ wab alfowé&-to £Q&E@é% €br 2 hours/Ny.

The concentration of the Grignard reagent thus formed

was 2 mmoles in 10.0 ml of dry THF.

The steroid from Example 2 (205.0 mg (0.5
mmoles) was suspended in 3.0 ml of dry THF, cooled to
-80°C, and 7.5 ml (1.50 millieq.) of the
above-prepared Grignard was introduced via syringe to
the steroidal suspension over a period of 5-10
minutes/N,. The reaction was allowed to proceed for
1 hour at -80°C/N, and then at -10°C for additional
hour/N,.

The reaction was quenched with 1N HC1l, and
then diluted with chloroform. The organic layers
were combined, washed 3 times with H30, 3 times with
gaturated sodium chloride and dried over MgS0,4,
filtered and concentrated in vacuo. The crude
residue was washed with ether to afford 121.7 mg of
product.

The crude product was dissolved in 70:30
(CHClz-acetone), filtered through Teflon (Acrodisc
CR) and purified by preparative HPLC (Waters Prep-pak)
on silica gel and eluted with 70:30 (CHClz—-acetone).

The major component was recrystallized from
ethyl acetate to give 52.0 mg of product m.pt

245-245,.5°C.
Anal. Calcd. for Cq3HgqO3NSi:
c,73.96; H,9.23; N,2.61
Found: C,74.06; H,9.33: N,2.64
(Mass Spec.) FAB: Found: 536; Calc.: 536
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B. Deblocking the Silvl Derivative

Dissolved 54.0 mg of the above product from
A in drv THF (1.3 ml). The clear solution was cooled
to 0°C, and 29 pl of glacial HOAc was added via
syringe/N;. To the above solution was added drop-
wise 172 pl of tetra-n-butylammonium fluoride at 0°C
dropwise via syringe/N,. Allowed the reaction to
proceed at 0°C/Ny for 1 1/2 hours. The reaction
mixture was poured into ice/saturated NaBCO3 solu-
tion and EtOAc. ©Stirred for several minutes. Allow
the layers to separate, and the Hp0 layer was
extracted 3 times with EtOAc and 3 times with CHCl,.

Combined the organic layers and washed 3
times with H;0, then 3 times with saturated NaCl, and
then dried over MgSO,., filtered and evaporated to
drynegs in vacuum to afford 52.2 mg.

The product was crystallized from EtOAc to
give 22.5 mg of the above-titled product m.pt
305-306°C.

Calc. for Cp7H3503N<H,0:

c, 73.77; H, 8.49; N, 3.10.

Found: C, 73.62; H, 7.90; N, 3.44.
(Mass Spec.) FAB: Calc:422; Found: 422

EXAMPLE 21
Synthesis of 17-B-(4-Methoxybenzoyl)-4-aza-5-0~

androst-l~epne-~3-one

A. Grignard Reaction

- To a suspension of 258.0 mg of dry activated
Mg chips in 8.0 ml of THF/N, was added 748.0 mg
p-bromoanigole in 2.0 ml of dry THE. The reaction
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was run in an ultrasonic bath at a temperature range
of 24-30°C/N,. To the well-agitated mixture was
added dropwise 30.0 pl of 1,2-dibromoethane as a .
catalyst. The reaction was allowed to progress for
1-2 hours at 28°C. The formed Grignard reagent had a
concentration of 4 mmoles in 10.0 pl of dry THF.
The steroid from Example 2 (205.0 mg (0.50
mml) was suspended in 2.0 ml of THF, cooled to -78°C
and the above-prepared Grignard reagent (3.75 ml; 14
milliequivalents) was added via syringe to the
steroidal suspension over 5-10 minutes/N, and then at
-10°C for an additional hour/N,. The resulting
reaction mixture was a clear solution, which was
cooled to 0-5°C, diluted with chloroform and quenched
with 1N HCl acid. The organic layers were gseparated,
washed with H;0 2 times, followed with saturated NaCl
solution, dried over MgSO,, filtered and evaporated
in vacuo. The crude product was washed with ether,
and crystallized from EtOAc to give 110 mg of
product m.pt 305-306°C.
Further purification was carried out by
chromatographic isolation on a TLC. plate, (20 cm x
20 cm x 1000 pm), using as eluant, 70:30 (CHClj:
acetone). Recrystallization from EtOAc yielded 78.56
mg of the above-titled product, m.pt 305-306°C (dec.).
(Mass Spec) FAB: Calcd.,408; Found 408.

E E 22
Synthesis of 17-B-(3-hydroxybenzoyl)-4-aza-5u-
androst-l-ene-3 one .

A. Preparation of Grignard Reagent

To a suspension of 230.0 mg of dry activated
Mg chips in 2.0 ml of dry THF was added 722.4 mg of
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described above) in 8.0 ml of dry THF/N,. The
reaction was run in an ultrasonic bath at a temper-
ature range of 24~30°C/N,. To the well-agitated
nmixture was added dropwise 20.0 pul of 1,2~
dibromoethane/N,. Allowed the reaction to progress
for 2 1/2 hours at 28°C/N,. The formed Grignard
reagent had a concentration of 2.52 mmoles in 10.0 ml
of dry THE.
The steroid from Example Z (205.0 mg (0.5
mmoles) was suspended in 2.0 ml of THF, cooled to
-78°C and the above-prepared Grignard reagent (6.0
ml, (1.5 milliequivalents) was added via syringe to
the steroidal suspension over 5-10 minutes/N,, and
then stirred for an additional hour at -10°C/N,. The
clear reaction mixture was quenched at 0 to -5°C with
1IN HC1 acid for 10.0 minutes and diluted with CHClj.
The combined organic layers were washed 3 times with
H,0, 3 times with saturated NaCl, and then dried over
MgS04, filtered and concentrated in vacuo to afford
crude product. The product was purified on silica
gel column and was eluted with 70:30 (CHC13—
acetone). The desired product amounted to 58.0 mg,
as the silyl derivative, 17B-(3-tertiary-butyl-
dimethylsilyloxybenzoyl )-4-methyl-4-aza-5a-androgt-~
l-en-3-one.

B. Deblocking

57.6 mg of the above silyl derivative was -
dissolved in 3.0 ml of dry THE. The solution was
cooled to 0°C, and 20 pl of glacial acetic acid was
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0°C. The reaction mixture was poured into
EtOAc/NaHCO3 sat. solution @ 0°C. The water layer
was separated, extracted 3 times with EtOAc and then
3 times with chloroform. The organic layers were
combined and washed 3 times with H,0, 3 times with
saturated NaCl solution, dried over MgSO,, filtered
and evaporated in vacuo to give 57.11 mg of crude
product. The crude product was chromatographed by
ITLC (one plate, 20 cm x 20 cm x 250 pm silica gel),
eluted with 70:30 (CHClz-acetone) to afford 44.5 mg
of the above-titled product. Recrystallization from
EtOAc gave 29.30 mg m.pt 279-280°C.
Anal. Calcl. for Cy5H3(NO3: 8H5O:
C,73.60; H,8.06; N,3.43.
Found: C,73.26; H,8.22; N,3.28.
(Mass Spec.) FAB: Calcd: 394; Found 394.

Q

EXAMPLE 23
Synthesis of 17-B-(4~hydroxymethyl-benzoyl)-4-aza-5a-— -
androst-l-en-3-one

A. Preparation of Grignard solution

To a suspension of 100.0 mg (4 mmoles)
of dry activated Mg chips in 5.0 ml of dry THF/N,,
was added 753.0 mg (2.5 mmoles) of l-bromo~4-
tertiary~butyl dimethyl silyloxy methyl benzene
(prepared f£rom &4~bromobenzyl alcohol by the General
Procedure described above). The reaction was con-
ducted in an ultrasonic bath at a temperature range
of 24-30°C/N,. To the well-agitated mixture was
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concentration of formed Grignard was 2.5 mmoles in
5.0 ml1 of dry THF.

B. Grignard Reaction
The steroid from Example 2 (205.0 mg (0.5

mmoles) was suspended in 2.0 ml of THF, cooled to
-78°C, and the above-prepared Grignard (3.0 ml, 3.75
milliequivalents) was introduced via syringe into the
steroidal suspension over 5-10 minutes/N,. Allowed
the reaction to progress for 1 hour at -80°C/N,, and
then for an additional hour at -10°C/Np. The clear
reaction solution was quenched with saturated NE,Cl
at 0° to -5°C, and then diluted with CH,Cl,. The
organic layers were separated and washed 3 times with
water, 3 times with saturated NaCl, dried over MgS0,,
filtered and evaporated in vacuo to dryness. Crude
product was crystallized from EtOAc to give 137.8 mg
of silyl product.

(Mass Spec.) FAB: Calcd for C3pH4103NSi: 521.75

Found: 522.0.

C. Deblocking of §ilyl Derivative

The product from Step B above (23.67 mg)
was dissolved in 0.5 ml of THF and 0.5 ml of MeOH and
cooled to 0°C/N,. To the cold solution was added 10
pl of concentrated sulfuric acid (98%). The reaction
was stirred for 45 minutes at 0°C/N;. To the cold
solution at 0°C was slowly added a saturated solution
of NaHCO; and chloroform. Extracted 3 times with
CHCly. The organic layers were washed 3 times with
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water, 3 times with saturated NaCl, solution dried
over MgS0,, filtered and evaporated to dryness in
vacuo, to afford 10.18 mg. After chromatography on a
TLC plate (elution with 1:1 CHCl,: acetone) The
crude product was crystallized from EtOAc to give 6.0
mg of the above~titled product, m.pt 318-320°C.
Anal. Calcd. for CpgH3303N.1/3H,0:
C,75.41: H,7.94; N,3.38.
Found: C,75.61; H,7.84; N,3.12.
(Mass Spec.) FAB: Calc.: 408; Found: 408

EXAMPLE 24
Synthesis of 17-B-(4-Carboxybenzoyl)-4-aza-50-

A. QOxidation
90.2 mg of the product from Example 23 was

dissolved in 2.63 ml of glacial acetic acid and to
the clear solution was added 69.0 mg of CrOj
(previously dried over P,05 at R.T. for 2 days
in vacuo). After stirring overnight, the reaction
mixture was diluted with water and allowed to age
overnight in the refrigerator. The reaction mixture
was filtered and the mother liquor and washes were
extracted overnight using a liquid-liquid extractor,
(H,0-EtOAc) under reflux conditions. The organic
layer was dried over MgSO,, filtered and evaporated
in vacuvo. The residue was dissolved in hot MeOH,
filtered and evaporated in vacuo to afford a product
weighing 32.0 mg. )

FAB: Calc. for CpgH3104N: 422.0;

Found: 422.
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B. Ppurification

The above free acid was purified by

dissolving the above product in 1IN sodium hydroxide
solution. The clear solution was extracted 3 times
with EtOAc. The agqueous basic solution was cooled
and acidified with 1N HC1l acid dropwise to pH=4 with
stirring. The reaction mixture was allowed to age
for 1 hour at 0°C. It was filtered and the residue
was washed with cold water. Dried overnight to 100¢C

in vacuum ¢0.2 mm pressure.

Yield of the above-titled free acid was 9.85 mg.
FAB: Calc. for C,gHq10,N: 422; Found 422.
NMR analysis indicated the product to be an acid.

C. Sodium Salt of Above Acid

4.9 mg of the above product acid B was
dissolved in 2.0 ml of hot methanol. To the clear
solution, was added 11.6 pl of 1N NaOH(aq).
solution after methanol evaporation in vacuo, was
added water to reach pH 7.21. The aqueous solution
was freeze dried to give 6.3 mg of the sodium salt of

the above-titled product.

EXAMPLE 25

To

Synthesis of 17-B-(4~hydroxyethylbenzoyl)-4-aza-

So-~androst-l-en-3-one

A. Grignard Reagent

To a suspension of 252 mg of dry activated
Mg chips in 10.0 ml of dry THF was added 1.26 g (4
mmoles) of l-bromo-4 tertiary-butyl dimethyl silyloxy
ethyl benzene (prepared from 2-(p-bromophenyl) ethanol
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by the General Procedure described above). The
reaction mixture was vigorously stirred using an
ultrasonic vibrator/N;. To the well-agitated mixture
was added 40 pl of 1,2-dibromoethane to catalyze the
above resction. Allowed the reaction to progress for
3 1/2-4 hours/N,. The concentration of formed
Grignard reagent was 4 mmoles in 10 ml of THF.

B. ri T ion
205.0 mg (0.5 mmoles) of the aza-steroid of
Example 2 was suspended in 2.0 ml of dry THE/N,,
cooled to -80°C, and the above-prepared Grignard
(3.75 m1, 1.5 milliegquivalents) via syringe was
introduced into the steroidal suspension over 5-10
minutes/N;. The reaction was run at -80°C for 1
hour/N, and then for an additional hour at -10°C.
The reaction was quenched with a saturated solution
of NH;Cl at 0-5°C and diluted with 10.0 ml of
CH,Clp. The organic layers were washed with water (3
times), saturated NaCl solution (3 times), dried with
MgS0Q4, filtered and evaporated in vacuo to dryness.
The crude product was crystallized from EtOAc
overnight to give 152.0 mg of product m.pt. 233-234°C,.
Anal. Calecd. for C33H4903N5i:1/4 HzO:
C,73.55; H,9.18, N,2.59.
Found: C,73.45; H,B8.94; N,3.21
FAB: Calc. 536; Found: 536

C. Desilylatjon

70.8 mg of product from Step B, was
digsolved in 1.45 ml of methanol and 1.45 ml of THF.

The solution was cooled to 0-5°C and 29 pl of conc.
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H,S0, was added via syringe under No. The reaction
was allowed to proceed for 45 minutes/N,. The
reaction was carefully quenched at 0°C with a
saturated solution of NaHCO3, and extracted 3 times
with CH,Cl;. The organic layers were separated,
washed with water (3 times), then with saturated NaCl
solution, dried over MgSO,, filtered and evaporated
in vacuo to give 43.0 mg of crude product. The crude
product was placed on a column of silica gel and was
eluted with 1:1 acetone-CHyClp,. The isolated product
was crystallized from anhydrous methanol to afford
20.0 mg of the above-titled product m.pt 292-293°C
with dec.

Anal. Calcd. for CpyH3504N.1/4 Hjy:

C,75.31; H,8.25; N,3.25.
Found: C,75.49; H,8.29; N,3.45.
FAB: Caled 422; Found 422.

EXAMPLE 26
Synthesis of 17-B-(4-carboxymethylbenzoyl)-4-~aza-50-~

~ | o - Y

A. Ogxidation
13.0 mg of the product from Example 25 was

dissolved in 1 ml of glacial acetic acid. To the
clear solution was added 10.0 mg of Cr05 (previously
dried over P,05 in vacuum at R.T.). Allowed the
reaction to progress overnight at R.T., and then at
0°C for 48 hours.. The addition of 7.0 ml of water
caused the product to crystallize overnight in a
refrigerator. The crude product was isolated, washed
with cold water and dried in a vacuum at 110°C below

1 mm pressure.
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The dried crude product was dissolved in IN .
sodium hydroxide and the basic solution was extracted
3 times with methylene chloride (The organic layers

were separated, and the agqueous basic solution was
cooled and acidified with 1.5 N hydrochloric acid.
The precipitate was filtered, washed with water dried
at 110°C under vacuum at 0.1 mm pressure.

Yield of above-titled product=7.0 mg.

EAB Calc. Cp7H340,N: 436; Found 436.

EXAMPLE 27
Synthesis of 17-B-(3,4-dihydroxybenzoyl)-4-aza-50-

androst-i-en-3-one

A. Grigpnazrd

To a suspension of 258.5 mg of dry activated
magnesium chips in 10.0 ml of dry THF, was added 482
mg. of 4-bromo-l,2-methylenedioxybenzene/Ny. (The
starting material is commercially available from
Aldrich Chemical) The reaction was conducted in an
ultrasonic water bath at a temperature range of
24°-30°C. To the well-agitated mixture was added 40
pl of 1,2-dibromoethane as a catalyst/N;, and the
reaction was allowed to progress for 1 1/2-2 hours at
28°C/Ny. The concentration of the formed Grignard
reagent was 3.75 mmoles in 10 ml of dry THF.

The steroid from Example 2 (410 mg, lmmole)
was suspended in 4.0 ml of dry THF/N; and cooled to
-80°C and 8.0 ml of the above-prepared Grignard (3.04
milliequivalents) was added via syringe to the )
steroidal suspension/N; over a period of 5-10
minutes. The reaction was allowed to proceed for 1
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hour at -80°C, and then at -10°C for an additional
hour/No. The reaction mixture was diluted with
CH,Cly, and then quenched with 1IN HC1 at -5°C.

The organic layers were collected and washed
with water 3 times, saturated NaCl solution 3 times,
dried over MgSO,, filtered and evaporated in vacuo to
dryness. Purification of the crude product was
carried out on 50.0 g of silica gel using as eluant
1:1(CH,Cl,~acetone) to give 347.0 mg.

FAB showed 422; Calcd. 422.

62.4 mg of the above product was
crystallized from EtOAc to afford 11.39 mg:of product
m.pt.324-325°C.

Anal. Calcd. for CZGH3104N .3/ 320!
c,71.78; H,7.53; N,3.22.

Found: C,71.90; H,7.54; N,3.25.

FAB for CpgH3104N showed 422; Calcd: 422.

B. (Cleavage of Methylene Dioxylan Group

70.0 mg of the product from Step A was
dissolved in dry 25.0 ml of l,2-dichloroethane at
R.T./Np. The solution was allowed to cool to -10°C,
and 1.03 ml of BBr3 (1.0 M solution in
dichloromethane) was added dropwise under Ny
atmosphere. The reaction was allowed to proceed at
R.T. for 3 1/2-4 hours/N;. After 4 hours/N,, the
reaction was cooled to (-10°C) and quenched with 10.0
ml of methanol for 10 minutes at 0°C, and then
gradually the temperature was allowed to risge to
R.T-/N,. The reaction mixture was evaporated in
vacuo to dryness. The residue was extracted 3 times
with EtOAc. The organic layers were washed with
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water 3 times, 2 times with saturated NaHCOg .
solution, 3 times with water and finally with a
saturated solution of NaCl. The organic layers were
dried over magnesium sulfate, filtered and
concentrated in vacuo. The crude material was
chromatographed on 2 silica gel plates, (20 cm x 20
em x 20 cm x 250 pum) eluted with 1:1 (acetone -
methylene chloride). Recrystallization from EtOAc
afforded 5.0 mg of the above-titled product m.p.
222-222.5°C.

Anal. Calcd. for CpgHg904N . 1/2 H,0:

C,71.78; H,7.66; N,3.35.
Found: C,71.71; H,7.71; N,3.33.
FAB: Calcd. for CygH3y04N: 410; Found 410.

EXAMPLE 28
Synthesis of 17-8-(2 methoxybenzoyl)-4-aza-5a-

androst—-l-ene-3-one

A. Grignard

To a suspension of 258.0 mg of dry activated
magnesium chips in 8.0 ml of dry THF was added 771.0
mg of o-bromoanisole in 2.0 ml of dry THF/N;. The
reaction was conducted in an ultrasonic water bath at
a temperature range of 24-30°C. To the well-agitated
mixture was added 30 pl of 1,2-dibromoethane/N,, and
the reaction was allowed to progress for 2 hours at
28°C/No. The concentration of the formed Grignard
reagent was 4 mmoles in 10.0 ml of dry THF.

- The steroid from Example 2 (205 mg, 0.5
mmoles) was suspended in 2.0 ml of dry TEF/Np, cooled
to -79°C, and 4.0 ml of the above-prepared Grignard
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1ot additional hour/N,. The reaction mixture was diluted

with CH,Cl, and then quenched with 1N HC1l solution at

0°C.

The organic layers were combined, washed 3
times with water, 3 times with saturated NaCl
solution; and dried over MgSO,. Filtered and
evaporated in vacuum to dryness. The crude material
was crystallized from EtOAc to give 124.5 mg of
product m.pt 228-230°C. Purification on silica gel
column using 70:30 (CHClj-acetone) gave a single spot
material in a yield of 83.0 mg m.pt. 241-241.5.

Anal. Calcd. for CogH3304N:
€,76.91; H,8.19; N,3.45
Found: C,76.36; H,8.26; N,3.35.
FAB calcd. for CpgHy305N: 406; Found: 406.

B. Cleavage of MethoxXy Group
12.7 mg (0.03 mmoles) of the product from

Step A was dissolved in 5.0 ml of dry methylene
chloride/N,. To clear solution at -79°C/N, was added
50 pl of 1 mmole/ml of BBrg in CH,Cl,; via syringe
dropwise. Allowed the reaction to proceed

at R.T. overnight/N, with rapid stirring. Next day,
a clear yellow solution was obtained. The reaction
mixture was cooled to 0-2°C and quenched with water,
to hydrolyze excess of BBrj. The organic phase was
washed 3 times with dilute sodium hydroxide, 3 times
with water, 3 times with dilute HCl, 3 times with
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water, 3 times with saturated NaCl solution, and
dried the organic layer over MgSO,. Filtered,
concentrated in a vacuum to dryness. The crude
product crystallized from EtOAc to afford 7.0 mg of a
pure single spot material being 1l7-8-(2-hydroxy-
methyl-benzoyl)-b4-aza-5~-a-androst-l-en-3-one.

FAB for Cy5H33NOp; Caled: 394; Found: 394.

EXAMPLE 29
183 ( 0~ —4~3za-50~ ~l-ene~3~
570 milligrams of 17B8-benzoyl-é4-aza-5oa-

androst-l-ene-3-one (prepared from the thiopyridyl
ester of Example 2 and commercially available phenyl
magnesium bromide, analogously via the procedure in
Example 5, to produce the l7-benzoyl derivative, mp.
295-296°C crystallized from EtOAc) was suspended in
80 ml of anhydrous isopropancl. To the suspension
was added 500.0 mg of NaBH, in 5 portions. When all
the hydride was added, 20.0 ml of dry THF was
carefully added, so that the reaction mixture became
a clear solution. Allowed the reaction to proceed at
R.T./N; overnight. The reaction was quenched
carefully with 1IN HCl, and allowed to stir under Np
for an additional hour at R.T. It was then diluted
with water, and extracted 3 times with CHCl3. The
organic layers were combined, washed 3 times with
H,0; 3 times with saturated NaCl solution, and dried
over MgSO,. Filtered and evaporated to a white solid
weighing 495.0 mg.

- The crude material was crystallized from
EtOAc to afford 349.5 mg of material. Further
purification on a silica gel column, using as eluant,
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70:30 (CHClj~acetone) gave a single spot material,
221 mg, of the above-titled compound, m.pt 296-297°C.
Anal. Calcd. for Cpg5Hy3NOp:
C,79.17; H,8.78; N,3.70.
Found: C,79.24; H,8.85; N,3.48.
FAB Calcd. for CygHqgNOp: 380; Found: 380.

EXAMPLE 30

- ~4823-50— ~l-ene-3—
500.0 mg of S-2-pyridyl-3-oxo-é4-aza-5a-
androst-l-ene-3 one (Example 2) was dissolved in 40.0
ml of dry THF at R.T./N,. The solution was cooled to
-78°C/Np and 5.5 ml of 1 M dibutyl aluminium hydride
in THF was slowly added via syringe to the solution,
with rapid stirring. Allowed the reaction to proceed
at -76 to -78°C for half an hour under N;. The
temperature was gradually brought to R.T. and the
reaction mixture kept for 2-1/2 hours/N,. The
reaction was then quenched at 0° to 5°C with 2N HC1l
acid, and then diluted with CHCl3. The organic
layers were separated, washed with Hp0 3 times, then
with saturated NaCl solution, and finally dried over
MgSO,. Filtered, and the organic phase was
evaporated under vacuum to give 216.0 mg of crude
product.
The crude product was chromatographed on
20.0 g of E.M. silica gel column, using 70:30(CHCl3-
acetone) as eluant.
Yield of single spot material was 126.3 mg
of the above-titled compound, m.pt. 271-271.5°C.
Calcd. for CygHoqOpN: FAB 304; Found 304.
NMR in CDCl; confirmed the above structure.
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I8-F ~4~323-50~ =l-ene—3-
Into a 100.0 ml dry flask was placed 1.3 ml

of oxalyl chloride (2 M in CH,Cl,) with 50,0 ml
of dry CHyCl,/N,. The above solution was cooled to
~78°C and 338 ul of DMSO was added dropwise via
syringe/N;. The mixture was stirred at -78°C/Np for
30 minutes, and a solution of above-prepared alcohol
from Example 15, i.e. 178 hydroxymethyl-4-
aza-50~androst~l-ene-3-one (256.9 mg in 15.0 ml of
dry CH;Cl,/N, was added via syringe. The reaction
was allowed to progress for one hour at -78°C/Njp.
After an hour at -78°C, was added 1 ml of dry
triethylamine at a rapid rate. Reaction was raised
slowly to R.T./N, with stirring, the resulting yellow
solution was then poured into 50.0 ml of cold water.
The organic layers were washed with a saturated
solution of NaHCO;, and then with a saturated
golution of NaCl. Dried over MgSQ,;, evaporated the
solvent under vacuum to give 172.4 mg of crude
product. The crude product was chromatographed on
60.0 g silica gel column using 70.30 (CHCls-acetone), -
to give a single spot material. Crystallization from
EtOAc afforded the above-~titled compound, 37.7 mg,

m.pt. 258-259°C.

EXAMPLE 32
Synthesis of diastereoisomeric 178(a-hydroxybenzyl)-
4~ == by =l- -2
- 26.3 of above-prepared formyl derivative
(from Example 31) was dissolved in 7.0 ml of dry
THE/N;. The solution was cooled to -78°C/N,, and 131
ul of phenyl magnesium bromide (Aldrich reagent)
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0.393 milliequivalents) in dry THF was added dropwise
via syringe/Np. Allowed the reaction to proceed for
1 hour/N; at ~78°C and then at R.T. for addition
hOuI/Nz .
The reaction was quenched at 0-5°C with 2.5N
HC1, and then diluted with CHClz. Organic layers
were separated, washed 3 times with water; 3 times
with saturated NaCl solution, dried over MgSO,.
Filtered and evaporated in vacuum to dryness to
afford 28.6 mg of crude product. Analysis of the NMR
spectra and peak heights from HPLC indicated this
product to be a 1:1 mixture of diastereoisomers.
The crude product was filtered through a 1 pm Teflon
filter and purified by HPLC on a Whitman Portisil 10
column using 70:30(CHCl3-acetone). The FAB mass
spectrum indicated the same M*t+l for both isomers,
being 380 mass units. The faster eluting isomer,
m.pt. 289-289.5°C, was crystallized from EtOAc and
showed a single spot material on TLC.
Anal. Calcd. for C25333N02'1/4 320;
C,78.39; H,B8.81; N,3.65.
Found: ¢C€,78.11; H,B.65; N,3.58,

The slower eluting isomer, m.pt. 300-301°C
showed a single spot material on TLC. The faster
isomer showed by NMR(CDCl3): CH3 at C-18 was
deshielded (0.893) as compared to the slower isomer
CHy at C-18 at (0.698). The benzilic proton for the
faster isomer was also deshielded (4.59%) versus
(4.953). The olefinic proton at C-1 showed
deshielding effects for the faster isomer at (6.818)
to (6.628). From the above data, the two isomers
showed distinctly different physical properties.
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EXAMPLE )

Preparation of 4-(2-(ll-carboxyundecanoylamino)- .

phenoxy)butyric acid

Step A: Ethyl 4-(2-ni

To a stirred solution of 2-nitrophenol (l.4
g, 10 mM) and ethyl 4-bromobutyrate (2.1 g, 1.57 mL,
11 mM) in 35 mlL of dry acetone is added 2 g (14.5
mM) of anhydrous, ground potassium carbonate. The
resultant colored mixture is then heated under a
nitrogen atmosphere at gentle reflux until the color
due to the phenol anion has dissipated and a yellow
mixture remains. Concentration of the cooled and
filtered mixture yields an o0il which on flash
chromatography (silica gel, ethyl acetate/hexane
or methylene chloride as eluant) yields 2.4 g (96%
yield) of the title compound (3) as an oily liquid.
When substituted ortho-nitrophenols are used in place
of 2-nitrophenol in the above example, the
corresponding substituted 2-nitrophenoxybutyrate is
obtained. Likewise, when ethyl 4~bromobutyrate is
replaced by other halo esters. the corresponding
2-nitrophenoxyalkanoate is obtained.

Step B: Ethyl 4-(2-aminophenoxydbutvrate (4)

A solution of 3 (1.27 g, 5.0 mM) in 15 mL
ethyl acetate containing 200 mg of 5% palladium on
carbon is reacted in a hydrogen atmosphere (40 psig.)

at room temperature until hydrogen uptake ceases.
The mixture is then filtered and concentrated in vacuo
to yield 1.0+ g of (4) as an oil/low melting solid.
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Step C: 12-(Isopropvlthjoldodecanoic acid (6)

A mixture of l2-bromododecanocic acid (5)
(0.558 g, 2.0 mM) and sodium isopropylthiolate (1.1
g, 11.2 mM) in 1,2-dimethoxyethane (50 mL) was
deaerated (N,), heated to 85°C (bath temperature),
and kept at this temperature for 72 hours. The
cooled mixture was filtered, the collected solid
dissolved in water and filtered. The stirred
solution was acidified with dilute hydrochloric acid,
aged, filtered, the solid washed well with water and
dried. There was obtained product & (0.54 g) as a
white solid.

When other halo-acids are used in place of
12-bromododecanoic acid in the above example, the
corresponding (isopropylthio)-acid is obtained.

Likewise, when other mercaptan salts are
used in place of sodium isopropylthiolate in the
above example, the corresponding (alkylthio)alkanoic
acids are obtained.

Representative of, but not limited to, the
acids obtained by this procedure are:

8-(Isopropylthio)octanoic acid

10-(Isopropylthio)decanoic acid
10-(Ethylthio)decanoic acid
11-(t~Butylthio)undecanoic acid
l4~(n-Propylthio)tetradecanoic acid
9-(Methylthio)nonanoic acid
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amino)-phenoxy)-butyrate (7)

To a solution of (4) (0.25 g, 1.14 mM) and .
(6) (0.274 g, 1.0 mM) in dry methylene chloride (10
mL) at room temperature was added 4-dimethylamino-
pyridine (0.122 g, 1.0 mM) followed within one minute
by a solution of N,N'-dicyclohexylcarbodiimide (0.22
g, 1.06 mM) in methylene chloride (1 mL), 3X1 mL
rinses with methylene chloride. After 2 days, .the
filtered mixture was concentrated in vacuo and the
residue flash chromatographed on silica gel using
15-20% ethyl acetate in hexane as eluant to give
product 7 (0.22 g) as an oil that solidified readily

in a short time.

Step E 4~-(2~(12-(Isopropylthio)dodecanoylamino)
t )=butyri id (8)

A stirred solution of ester (7) (0.124 g,
0.258 mM) in methanol (10 mL) was treated at room
temperature under a nitrogen atmosphere with 2.5N
sodium hydroxide solution (0.6 mL). Methanol (2X2
mL) was used to clear the mixture, and the reaction
allowed to continue until TLC analysis showed no
ester remained. The filtered mixture was concen-
trated in vacuo and the residue obtained stirred with
water (30 mL). After aging, the mixture wae filtered
(The cake is the sodium salt of the product (100 mg),
and the stirred filtrate acidified with dilute hydro-
chioric acid, aged, filtered, washed with water and
dried to give product 8 (0.02 g) as a white solid.
M.P. 82-84°C, with softening from 66°C.
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8 with m~chloroperbenzoic acid with Step Jj will

produce the corresponding sulfone.

Step F: 4-(2-(l2-(Isopropylthio)dodecanoylamino)
- ide (9>

To a stirred solution of (7) (20 mg, 0.041
mM) in methanol (10 mL) is added methanol saturated
with ammonia (5 mL) and the stoppered mixture allowed
to stir at ambient temperatures until TLC analysis
shows little or no (D) remains. Concentration of the
reaction mixture followed by preparative thin layer
chromatography (silica gel; 3% methanol/methylene
chloride as eluant) yields product 9 (11 mg) as a
waxy solid.

Step G6: Ethyl 4-(2-Amino-phenylthio)butyrate

11)

To a stirred deaerated (N;) solutiom
of 2-aminothiophenol (10) (1.25 g., 10mM) and ethyl
4-bromobutyrate (2.l4g., 1llmM) in 40mL. of dry
1,2-dimethoxyethane is added 8.3g. of solid ground
anhydrous potassium carbonate, the resultant mixture
deaerated 3X under nitrogen and allowed to stir at
room temperature until TLC analysis indicates the
reaction is complete. The filtered mixture is then
concentrated and the residue flash chromatographed
on silica gel (85g.) using 15% ethyl acetate/hexane
as eluant to give 1.8g. of (l1) as a pale tan oil.
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Step H: Ethyl 4-(2-(10~(Isopropylthio)decanoylamino)~
phenvlthiodbutvrate (12)
When (11) and 10-(Isopropylthio)decancic are

reacted together analogously as per the conditions in
Step (D) above, the title compound 12 is obtained.

Step I: 4-(2-(10-(Isopropylthio)decanoylamino)
] 1thio)-} . id (13
When (12) is hydrolyzed as per the
conditions of Step (E) the title compound 13 is
obtained.

Step J: 4-(2-(ll-(ethylsulfinyl)undecanoylamino)

phepoxy)-butyric acid

When the subject esters or acids are treated
with sodium metaperiodate (Step Jz) in a suitable
solvent (e.g. acetone/water) the corresponding
sulfoxides are obtained. Treatment with
meta-chloroperbenzoic acid (Step Jp) yields the
corresponding sulfones. For example, when ethyl
4-(2-(11-(ethylthio)undecanoylamino)phenoxy)-
butyrate 14 (0.045 g, 0.1 mM) in acetone (10 mL) is
reacted with sodium metaperiodate (0.072 g, 0.33 mM)
in water (2 mL) at room temperature the corresponding
gulfoxide 15 is obtained. Hydrolysis as per Step (E)
yields product 16 as an off-white solid.
Additionally, treatment of 14 with m~chloroperbenzoic
acid will produce the sulfone 17, which yields the
acid 18 upon hydrolysis using the hydrolysis
conditions of Step E.
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EXAMPLE 1

Synthesis of 4-(2-(ll-Carboxyundecyloxy)phenoxy)-
butvric acid (7)

—(CHy) 14 COOH

A

A. 4 (2- - (3)

To a stirred solution of 2-benzyloxyphenol
(1) (4.0 g, 20 nM) and ethyl 4-bromobutyrate (2)
(5.6 g, 28.7 mM) in dried acetone (100 mL) was added
anhydrous ground potassium carbonate (6.0 g, 44 mM)
and the resultant mixture heated at reflux under
nitrogen until TLC analysis showed the absence of the
starting phenol. Flash chromatography (silica gel,
15% ethyl acetate/hexane as eluant) of the filtered
and concentrated mixture yielded 3.0 g of product (3)
as a clear oil.
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When the ethyl 4~bromobutyrate is replaced
by halo-esters in the above example, the corres-
ponding ether-ester is obtained. Likewise, when
the above phenol is replaced by other substituted
2-benzyloxyphenols, the corresponding Z-substituted
ethers are obtained. Substitution of a 2-benzyloxy-
or a 2-benzylthio-thiophenol for the 2-benzyloxy-
phenol yields the corresponding thioether-ester.

B. Ethyl 4-(2-Hydroxvphenoxy)-butvrate (4)

A mixture of (3) (1.57 g, 5.0 mM),
ethanol (50 mL), glacial acetic acid (7 drops) and
10% palladium on carbon (0.7 g) was reacted in a
hydrogen atmosphere (40'p.s.i.) at room temperature
until hydrogen uptake ceased. Concentration of the
filtered mixture yielded the product (4) as an oil.

C. Ethyl 4-(2-11-(Carbomethoxy)

undecyloxyphenoxy)butyrate (6)

When (4) (0.224 g, 1.0 mM) and methyl 12-
bromododecanoate (5) (0.32 g, 1.1 mM) were reacted
with potassium carbonate in acetone as per Example
(A), there was obtained product 6 (0.3 g) as a

colorless o0il.
When methyl l2-bromododecanocate is replaced

by other halo esters in the above example, the
corresponding diester is obtained.

I NO
11 June 2002
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D. 4=(2-(11-Carboxyundecyloxyiphenoxy)butyric acid (7)

To a stirred solution of (6) (0.102 g, 0.23
mM) in methanol (4 mL) and water (3 drops) was added
2.5 N sodium hydroxide solution (0.55 mL, 1.37 mM)
dropwise, and the resultant mixture cleared with
additional methanol (2 mL). When TLC analysis (2%
methanol in methylene chloride (10 mL) comntaining
glacial acetic acid (4 drops) indicated no mono- or
diester remained, the methanol was removed jin vacuo,
the residue stirred with water (10 mL), and the solu-
tion filtered and acidified with 2N hydrochloric acid.
Filtration of the resultant precipitate followed by
washing with water and drying yielded product 7 (88
mg) as a white solid; M.P. collapses at 95°C, all
melted at 105°C (uncorr.; A. 0. Spencer Hot Stage).
Calculated for CpoHy40g:
C. 66.98; H. 8.69.
Found: €. 67.32; H. 8.45.

Compounds (1)-(7) all had NMR and Mass Spectral data
consistant with their assigned molecular formulas.

4—(2-(11-
l 18ulfinyl)butyri {d(7B)
When the subject thioethers, e.g., Compound

JA in Flow Sheet C, as the ester or acid, are treated
with sodium metaperoidate in a suitable solvent
(e.g., acetone/water) the corresponding sulfoxides
are obtained. Likewise, reaction of the subject
thioethers with m-chloroperbenzoic acid yields the
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1096&' () - &$- 1096 &' ((k:1-t@bbbxyundecyloxy)phenylthio butyric acid 7A
(0.41 g, 1.0 mM) in acetone (25 mM) is reacted
with sodium metaperiodate (0.72 g, 3.3 mM) in
water at room temperature, the title sulfoxide
7B is obtained. When the same starting material
in methylene chloride is reacted with excess
m-chlorobenzoic acid, the corresponding sulfone

is obtained.

Compounds (3)-(16) all had NMR and Mass Spectral data
congistent with their assigned molecular structures.

EXAMPLE 1

Preparation of 4-(2-(ll-carboxyundecanoylamino)-

phenoxy)butyric acid
Step A: Ethyl 4-(2-nitrophenoxy)butyrate (3)

To a stirred solution of 2-nitrophenol
(1) (1.4 g, 10 mM) and ethyl 4-bromobutyrate (2.1 g,
1.57 mL, 11 mM) in 35 mL of dry acetone is added 2 g
(14.5 mM) of anhydrous, ground potassium carbonate.
The resultant colored mixture is then heated under a
nitrogen atmosphere at gentle reflux until the color
due to the phenol anion has dissipated and a yellow
mixture remains. Concentration of the cooled and
filtered mixture yields an oil which on flash
chromatography (silica gel, ethyl acetate/hexane-
or methylene chloride as eluant) yields 2.4 g (96%
yield) of the title compound (3) as an oily liguid.

10"
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trated jip vacuo to yield 1.0+ g of (4) as an oil/low
melting solid.

Step C:
Diethyl dodecanedioate (5) (34.4 g, 0.12 M)

is reacted with barium hydroxide octahydrate (19.2 g,

0.06 M) in methanol (240 mL) as per the analogous

procedure of Qrg. Syn., Coll. Vol. IXII, p. 635 to

yield 24.8 g of (f£) as a white solid.

Step D: Dodecanedioic acid, mono methyl

ester mono acid chloride (7)

A mixture of mono acid (&) (10.0 g, 0.041 M)
and thionyl chloride (12.1 mL, 0.166 M) is refluxed
for 5 hours, the excess thionyl chloride removed
in wvacuo, and the residual acid chloride repeatedly
digsolved in dry benzene and concentrated until no
thionyl chloride remains to yield 10.8 g of the title
compound (7) as a waxy solid.

Step E: Ethyl 4-(2-(ll-carbomethoxyundecanoylamino)-
phenoxy)butyrate (8)

To a stirred, ice-cold solution of 0.89 g
(4.0 mM) amine (4) and dried triethylamine (1.2 mL)
in dry ether (40 mL) is added dropwise over ca. &
minutes a solution of acid chloride (I) (1.04 g,
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4.6 mM) in 20 mlL of dry ether. The resultant mixture
is allowed to stir cold for 20 minutes, and then at
room temperature overnight. After filtering off the
triethylamine hydrochloride, the ether filtrate is .
concentrated in vacyo and the residue chromatographed
on an 82 g silica gel column using 20% ethyl acetate/
hexane as eluant to give 1.49 g (85%) of (8) as a
waxy solid.
The ether/triethylamine in the above
reaction may be replaced by methylene chloride/
pyridine with similar results. The same compound may
also be prepared via direct coupling of acid (6) with
the same amine using common coupling reagents, such
as dicyclohexylcarbodiimide/N,N~dimethylamino-
pyridine, and the like.

Step F: 4-~(2-(11-Carboxyundecanoylamino)
1 y=butvri id (9)

To a stirred solution of (8) (1.0 g, 2.22 mM)
in methanol (10C mL) is added 1 mL of water followed
by dropwise addition of 2.5 N sodium hydroxide solu-
tion (4.0 mL). The walls of the reaction flask are
rinsed down with 10 mL of methanol and the mixture is
gtirred under a nitrogen atmosphere until TLC analysis
shows no ester (mono- or di-) remaining. The methanol
is removed in vacuo, the residue taken up in 100 mL
of water, stirred for solution, filtered (20 mL water
rinses), and the stirred filtrate acidified dropwise
with 2 N hydrochloric acid. Filtration of the result-
ant precipitate followed by copious water washing and
drying gave 0.87 g (96%) of (2) as a chalk-like white
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gel, the eluant was 10 mL of 2% methanol in methylene

chloride containing 4 drops of glacial acetic acid).

mp 128,5-130°C uncorr.

Microanalysis: Calc.: C, 64,84; H, 8.16; N, 3.44.
Found: C, 64,90; H, 8.34; N, 3.33.

Step G: Ethyl 4~(2-Amino-3-methylphenylthio)

butvrate (115

To a stirred deaerated (N;) solution
of 2-~aminothiophenol (10Q) (1.25 g., 10 mM) and ethyl
4~bromobutyrate (2.14 g., 11 mM) in 40 mL. ‘of dry
1l,2-dimethoxyethane is added 8.3 g. of solid ground
anhydrous potassium carbonate, the resultant mixture
deaerated 3X under nitrogen and allowed to stir at
room temperature until TLC analysis indicates the
reaction is complete, The filtered mixture is then
concentrated and the residue flash chromatographed
on silica gel (85 g.) using 15% ethyl acetate/hexane
as eluant to give 1.8g. of (ll) as a pale tan oil.

Step H: 4-(2-(l1-Carboxyundecanoylamino)
] 1thio)} . id (13}

When amine (ll) is acylated with acid
chloride () as per procedure Step (E), and the
resultant diester (ethyl 4~(2-(ll-carbomethoxy-
undecanoylamino)phenylthio)butyrate 12 is hydrolyzed
in Step I as per procedure (F), the title compound,
13 m.p. 113.5-115°C is obtained.
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14) 4—-(2-(9-Carboxynonanoylamino)phenoxy)butyric

acid, m.p. 121.5-124.5°C.

15) 4-~(2-(l0-Carboxydecanoylamino)phenoxy)butyric
acid, m.p. 110-111.5°C.

16) 4-(2-~(l2-Carboxydodecanoylamino)phenoxy)butyric
acid, m.p. 116-119°C.

17) 4~(2-(13-Carboxytridecanoylamino)phenoxy)butyric
acid, m.p. 128-129.5°C.

18) 4~(2~(15-Carboxypentadecanoylamino)phenoxy)butyric
acid, m.p. 121-125°C.

19) 5-(2~(1ll-Carboxyundecanoylamino)phenoxy)valeric
acid, m.p. 112-113.5°C.

20) 4~(2-(ll-Carboxyundecanoylamino)-3-methylphenoxy)
butyric acid, m.p. 134.5-136.5°C.

21) 4-(2-(ll-Carboxyundecanoylamino)-4~methylphenoxy)
butyric acid, m.p. 99.5-100.5°C.

22) 4-(2-(ll-Carboxyundecanoylamino)-5~-methylphenoxy)
butryic acid, m.p. 109.5-113°C.
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the title ether (21) is obtained as a golden oil.

Step K: Benzyl 2-Aminophenyl Ether (24)

A solution of benzyl 2-nitrophenyl ether
(23) (1.15g., 5.0 mM) in ethanol (25 mL) saturated
with anhydrous ammonia is stirred under a hydrogen
atmosphere (40 p.s.i.) with Raney Nickel (2 g.) until
TLC analysis indicates the absence of starting nitro
compound. The filtered mixture is freed of excess
ammonia by bubbling in anhydrous nitrogen. Removal
of ethanol via vacuum distillation at room tempera-
ture yields 1.0 g. of title compound (24) as a deep
colored crust, which was used as-is in the next
reaction. This compound may also be obtained via
careful reduction in ethanol or ethyl acetate using
palladium on carbon as catalyst, but can be accom-~
panied by slight over-reduction if not monitored.

Step L: N-Trifiuvoroacetyl 2-Benzyloxvaniline (25)
To a stirred, near solution of amine (24)
(5.0 mM) in dry diethyl ether (30 mL) is added
anhydrous sodium carbonate (6.0g., 57 mM) and
the resultant mixture cooled in an ice-water bath.
Trifluoroacetic anhydride (1.5 mL, 10.6 mM) is added
dropwise to this cold mixture over 2 minutes, the
color changing to a yellowish red. After 2 hours
the cooling-bath is removed and the mixture allowed
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8 a pale tan (with some reddish-brown color
around the edges) crust.

step M: N-Methyl-2-
A well-stirred solution of (25) (0.295

g., 1.0 mM), methyl iodide (0.25 mL, 4.0 mM) and
anhydrous acetone (5.0 ml) is set in an oil-bath
previously heated to 59°C, and kept for 2 minutes.
Powdered anhydrous potassium hydroxide (0.225g., 4.0
mM) is added all at once, and the bath temperature
allowed to rise to 65°C. Clumping-up of some of the
KOH is observed. After 15 additional minutes, the
reaction mixture is removed from the bath, allowed
to coo0l, and the volatiles removed. Methanol (7 mL)
is added with stirring to the residue of N-Methyl-
N-trifluoroacetyl-2-benzyloxyaniline (26) obtained,
followed by water (1 mL), and methanol (2 mL) (to
wash down the sides). After stirring overnight at
ambient temperatures, the methanol is removed jin
vacuo, the residue distributed between ether and
water, separated, the organic layer washed with
additional water, saturated sodium chloride solution,
and dried over sodium sulfate. Concentration of the
filtered ether solution gives the title compound (27)
(0.212 g.) as an oil. NMR, MS, and TLC indicate
little, if any, dimethyl compound.
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is added (7) (0.27 g., 1.03 mM), dissolved in 5

methylene chloride (5 mL), dropwise over 1 minute
(some methylene chloride used as a rinse). After
stirring cold for 30 minutes, the mixture is allowed
to stir at ambient temperature for completion of the
reaction. The reaction mixture is washed 1X with

1N HCL, dried (Na;S04) and filtered. Flash chroma-~
tography (silica gel, 20% ethyl acetate/hexane as
eluant) of the residue obtained gives the title
compound (28) (0.33 g) as a colorless oil.

Step 0: N-(ll-(Carbomethoxy)undecanoyl)-

A solution of (28) (0.1l g., 0.25 mM) in
methanol (11 mL) containing 10% palladium on carbon
(30 mg.) is shaken in a 40 p.s.i. hydrogen atmosphere
until no (V) remained (TLC analysis). The filtered
solution was then concentrated in vacuo to give the
title compound (29), used immediately in step P.

Step P: Ethyl 4-(2-N-(ll-Carbomethoxyundecanoyl)-
N-(methyl)-amino)phenoxybutyrate (30)
To a stirred solution of (29) (0.087 g.,
0.25 mM) and ethyl 4-bromobutyrate (0.115 mL, 0.80
mM) in anhydrous acetone (10 mL) is added anhydrous
ground potassium carbonate (0.45 g., 3.2 mM) and the
resultant mixture heated under gentle reflux undera
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nitrogen atmosphere for 24 hours. The mixture is

cooled, filtered, and concentrated, and the residue

flash chromatographed (silica gel; 20% ethyl acetate/

hexane eluant) to give 80 mg. of the title compound ,

(30) as a colorless oil.

Step 0: 4~(2-N-(ll-Carboxyundecanoyl)-N-

me: —ami =

When (30) (0.055 g., 0.118 mM) is hydrolyzed
as per its N-desmethyl analog (Step F, supra), and
the resultant oil obtained after acidification is
extracted with methylene chloride, there is obtained
the title compound (31), (51 mg.), as a colorless oil.

Step R: Ethyl 4-(2-(ll-Bromoundecanoylamino)
phenoxy)-butyrate (32)
To a solution of (4) (2.60 g., 11 mM)
and ll-bromoundecanoic acid (2.65 g., 10 mM) in
anhydrous methylene chloride (90 mL) is added
4-(dimethylamino)pyridine (1.22 g., 10 mM) followed
by N,N'—dicyclohexylcarbodiimide (2.3 g., 11 mM)
(4X5 ml of methylenechloride rinses). Precipitation
of dicyclohexylurea (DCU) begins within 4 minutes.
When TLC analysis indicates the reaction is complete,
the mixture is filtered, the filtrate concentrated
in vacuo and the residue extracted with ether. The
combined ether extracts are washed 1X with IN hydro-
chloric acid, 1X saturated sodium chloride solution,
dried (NajS04) and concentrated to a residue which is
stirred, filtered, and concentrated alternately with
ether and methylene chloride until all DCU is removed.
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Concentration of the f£final solution yields the
title product (32) (2.35 g.) as an o0il that goes
readily to a waxy solid.

Attempted purification of an earlier run via
column chromatography (silica gel;20% ethyl acetate/
hexane as eluant) gave an impure product of greatly
diminished yield.

Step S: Diethyl 10-(N-((2-(3-Carboethoxy)propyloxy)-

phenyl)carboxamidoddecylphosphonate (335

A stirred mixture of (32) (0.235 g., 0.5 mM)
and triethyl phosphite (TEP) (0.3 mL) is heated at
180°C (bath temperature) under a nitrogen atmosphere
for 8 hours, cooled, excess TEP removed in vacuo, and
the residue flash chromatographed (Silica gel; ethyl
acetate as eluant) to yield product 33 (0.13 g.) as a
clear colorless oil.

Step T:

Cleavage of the phosphonate ester (33)
using bromotrimethylsilane (procedure of J.C.S. Chem.
Comm. p.739 (1979) yields 10-(N-((2-(3-(Carboethoxy)-
propyloxy)phenyl)carboxamido)decylphosphonic acid

(34).

Step U:

Further hydrolysis of (34) using the pro-
cedure of Example (F) above yields the corresponding
di-acid, 10-(N-((2-(3-Carboxy)propyloxy)phenyl)
carboxamido)-decylphosphonic acid (33).
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Step V: 10~(N-((2-(3-Carboethoxy)propyloxy)phenyl)-

A stirred solution of (32) (0.047 g., 0.1 mM)
in ethanol (2 mL) is reacted with thiourea (0.010 g., .
0.13 mM) under the same conditions as (in Step ¥.).
Concentration of the reaction mixture yields the title
compound (36) (contaminated with a small amount of
thiourea) which slowly solidifies in crystalline
circles on standing. Stirring with dried chloroform
followed by filtration and concentration yields the

product as a thick wax.

Step W: Sodium 10-(N-((2-(3-Carboethoxy)propyloxy)-

phenyl)carboxamjdoldecanethiosulfate (37)

To a stirred solution of (32) (0.047 g.,

0.1 mM) in ethanol (2.0 mL) is added water (10 drops,
slowly) followed by sodium thiosulfate (0.035 g.,
0.14 mM), and the reaction mixture heated in an oil-
bath (bath temperature ca. 90°C) under a nitrogen
atmosphere until TLC analysis indicated no starting
bromo compound. The cooled mixture was then concen-
trated to remove the ethanol and water yielding a
white crust. Extraction of this crust with chloro-
form, followed by filtration from inorganics, yielded
product (37) (49 mg.) as a glaze which goes with time
to a waxy solid. This product has appreciable water
solubility.

Oxidation of (36) or (37) as per the
analogous procedures in J.S. Showell et al., J. Org.
Chem 27 (1962) 2853 or C. Ziegler et al J. Org. Chem.
(1951) 621) yields the corresponding sulfonic acid

(38).
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This compound was prepared from ethyl
4-bromobutyrate 2 and Z-nitro-3-pyridinol (39) via
the procedure of Step (A), supra. Following flash
chromatography (silica gel; 1.5% methanol/methylene
chloride eluant) a dilute sodium bicarbonate wash
of an ether solution of the product was necessary
to remove traces of starting phenol. The product
(40) was obtained in 767% yield as a pale yelow oil,

Step Y: Ethyvl 4-~(2-Aminopvrid-3-vioxydbutyvrate (41>

This compound was prepared via reduction of
(40) as per the procedure of step (B), above. The
amine (4]) was obtained as a waxy solid.

Step Z: Ethyl 4-(2-(ll-Carbomethoxyundecanoylamino)

pyrid-3-vioxv)butvrate (42)

When (41) and (7) are reacted as per the
procedure of step (E), above, the title compound (42)
is obtained. Hydrolysis will yield the corresponding
di-acid (4-(2~(l1l- Carboxyundecanoylamino)pyrid-3-
yloxy)butyric acid (43).

Step AA: N-(ll-Carbomethoxyundecanoyl)-2-
hyvdroxvaniline (44)

To a stirred near solution of 2-aminophenol
(0.24 g, 2.2 mM) in anhydrous methylene chloride (25
mlL) was added dry pyridine (0.66 mL) and the mixture
cooled in an ice-water bath. A solution of (Z) (0.525
g, 2.0 mM) in methylene chloride (2 mL) was added over
1 minute (2X1.5 mL methylene chloride rinses), and
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the mixture allowed to stir cold. After 30 minutes

the bath was removed. After stirring overnight at

ambient temperatures, the mixture was filtered, the

solvents removed in wvacyQ, and the residue pumped .
to remove all traces of pyridine. The product, (4&4)

was used as is in subsequent steps.

Step BB: 4-(2-(ll-Carbomethoxyundecanoylamino)

phenoxy)-butvropitrile (45)

When (44) and 4-bromobutyronitrile are
reacted under the conditions of step (A), above,
(43) is obtained as a waxy solid. Conversely,
reacting (44) with ethyl 4-bromobutyrate as in

step (A) yields (8).

Step CC: 4-(2-(ll-Carbomethoxyundecanoylamino)

phenoxy)-butyramide (46)

To a stirred solution of (45) (11 mg, 0.027
mM) in methylene chloride (3 mL) is added activated
manganese dioxide (100 mg) and the resultant suspen-
sion allowed to stir stoppered at room temperature.
After a few days some additional methylene chloride
and manganese dioxide (100 mg) are added and the
reaction allowed to continue. This is repeated one
additional time. When TLC analysis shows no nitrile
remains the mixture is filtered, the catalyst washed
well with fresh methylene chloride, and the filtrate
concentrated to yield the title product, (46) as a
waxy solid.

The above new isolated, purified compounds
had MR and Mass spectra consistent with their
assigned chemical structures. All melting points
were taken on an A.0. Spencer hot stage and are

uncorrected.
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The title compound is made by reacting 178-
carbomethoxy-androst-3,5~diene-3-protected carboxylic
acid in e.g., THF, with phenyl magnesium bromide
under standard Grignard conditioms. Standard workup
procedure yields the title compound, m.p.222-225°C.

REFERENCE EXAMPLE 1

b—(b-1} - -di -

CH;
CH, HO

*/@AO

A mixture of 4-hydroxy-2,3-dimethyl-
benzaldehyde (220 mg), 4-~isobutylbenzyl bromide (341
mg), potassium carbonate (1.38 g) and ethyl methyl
ketone (10 ml) was refluxed for 6 hrs. After
cooling, the reaction mixture was diluted with ethyl
acetate, the solution was washed with dil
hydrochloric acid, water, successively, dried and
evaporated. The residue was purified by column
chromatography on silica gel (hexane:EtOAc = 10:1) to
give the title compound (383 mg) having the following

physical data:
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LOMM@LOME’ G} 7,32 (1H, d), 7.16 (1E, d), 5.12 (2H, 8), 2.60

(3H, s), 2.48 (2H, d), 2.24 (3H, ), 1.94-1.80 (1H,

m), 0.90 (6H, d). (
REFERENCE EXAMPLE 2

i 4—(4-] ~2.3— -

CH;
CH, OOH

,/J\\//I::::]//\TJ

A solution of the aldehyde prepared in
reference example 1 (380 mg) in acetone (5 ml) was
cooled with ice. To the solution, Jones' reagent
(2.67 N; 2 ml) was dropped and allowed to stand. The
solution was stirred for 1.5 hrs at room temperature.
The reaction was stopped by addition of isopropyl
alcohol. The crystals deposited were washed with
hexane, dried and purified by column chromatography
on silica gel (hexane-EtOAc) to give the title
compound (328 mg) having the following physical data:
TLC: Rf 0.36 (hexane:EtOAc=2:1); NMR: 67.80 (lH, d),
7.33 (1H, d), 7.15 (3H,d), 6.90 (1H,d), 5.09 (2H, s),
2.58 (3H, §), 2.48 (2H, d), 2.26 (3H, s), 0.91 (6H,

d).
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REFERENCE EXAMPLE 3

Synthesis of 4-[Z2-[4-(4-jgobutylbenzyloxy)-2,3-dime-

CH; O
CH,

=

Oxalyl chloride (2 ml) was dropped to a
solution of the carboxylic acid prepared in reference
example 2 (325 mg) in methylene chloride (2 ml). The
solution was stirred for 1 hr and evaporated. To an
ice-cooled mixture of ethyl 4-(2-aminophenoxy)-
butanoate (232 mg), pyridine (1 ml) and methylene
chloride (15 ml), the above solution was dropped.

The mixture was stirred for 30 mins at the same
temperature and for 1 hr at room temperature. The
reaction solution was washed with water, dried and
evaporated. The residue was purified by column
chromatography on silica gel (hexane:EtQAc = 5:1) to
give the title compound (383 mg) having the following
physical data:

TLC: Rf 0.5 (hexane:EtOAc=3:1); NMR: & 8.58-8.48 (1H,
m), 8.05 (1H, s), 7.34 (H, d), 7.16 (1H, d), 7.08-
6.96 (2H, m), 6.90-6.80 (2H, m), 5.07 (2H, s8)
4,14~3.96 (4H, m), 2.49 (2H, d), 2.44 (3H, s), 1.18
(3H, t), 0.91 (6H, d).
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REFERENCE EXAMPLE 4
n i 4-[2-T4-(4-] - ~dime—
thyll laminolol Ibutanoi y '
CH, O

CH,

B

IN ag. Solution of lithium hydroxide (3 ml)
was added to a solution of the ester prepared in
Reference Example 3 (380 mg) in dimethoxyethane (8
ml). The mixture was stirred for 30 mins at 50°C.
After reaction, the solution was neutralized with
dil. hydrochloric acid and was extracted with ethyl
acetate. The extract was dried and evaporated. The
residue obtained was recrystallized from hexane to
give the title compound (317 mg) having the following
physical data:

TLC: Rf 0.26 (hexane:EtOAc = 1:1): mp: 143°C.
REFERENCE EXAMPLE 5

By the similar procedure as reference
examples 1, 2, 3 and 4, the following compound was
made, 4-[2-[4-[1-~(4-isobutylphenyl-)ethoxy)-2,3-
dimethylbenzoylamino]phenoxyJbutanoic acid, having
the structural formula:
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where R, is

CH,
/ﬂk O/

in which the Rf value is 0.37 (hexane:EtOAc = 1:1),
and the mass spectrum exhibited m/z values of 503,
345.

REFERENCE EXAMPLE 6

(=)-4-T2-(4-[]1~(4~-jgobutviphenyldethoxyl-2.3-dimethvl~
1 lami ] Thut . { g

The compound prepared above in reference
example 5, (403 mg) and cinchonidine (2.36 g) were
dissolved into acetone (70 ml) with heating. The
golution was allowed to stand to give white
crystals. The crystals were gathered by filtration
and purified by recrystallization from acetone four
times. The white crystals obtained were dissolved
into chloroform. The solution was wahsed with dil.
hydrochloric acid. The oily layer was washed with
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water, dried and evaporated to give the title

compound having the following physical data:

Appearance: white crystal;
Optical angle of rotation: [alp-39.6° (c=1, CHClg) ‘

REFERENCE EXAMPLE 7

Sodium salt of (-)-4~[2-(4-[1l-(4~isobutylphenyl)-
~2,3~-dim i

The compound prepared in Reference Example 6
was dissolved into methanol. The equivalent molar of
an ag. Sodium hydroxide solution was added and
evaporated to give the title compound having the
following data:
IR: v 3050, 1750, 1580, 1560, 1510, l445, 1260, 1090,

1020, 740 cm-~1l.

FORMULATION EXAMPLE

The following components are admixed in
conventional method and punched out to obtain 100
tablets each containing 50 mg of active ingredient.

4—[2-[4-[1-(4~isobutylphenyl)ethoxy)- 5 g
2,3~dimethylbenzoylamino)phenoxy]
butanoic acid

Cellulose calcium gluconate 0.2 g
(disintegrating agent)
Magnesium stearate : 0.1 g

(lubricating agent)
Microcrystaline cellulose 4.7 g
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WHAT IS CLAIMED IS

1. A use of therapeutically effective amounts
of a 5a-reductase inhibitor selected from 17f3-
substituted 4-azasteroid, 17p-substituted non

azasteroids, 17B-acyl-3-carboxy-androst-3, S-dienes,

benzoylaminobutanoic acid derivatives,
cinnamoylamides, fused Dbenz(thio)amides, aromatic
1,2-diethers or thioethers, aromatic
orthoacylaminophenoxy alkanocic acids, ortho-
thiocalkylacylaminophenoxy-alkanoic acids, or

pharmaceutically acceptable ester or salts thereof,

in combination with an o;-adrenergic receptor blocker
in the manufacture of a medicament for treating
benign prostatic hyperplasia in patients in need

thereof.

2. The use of claim 1 wherein said 50~

reductase inhibitor is a 17P-substituted 4-azasteroid

of the formula

wherein :
the dotted 1line represents a double bond when

present;
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Rl and R3 are independently hydrogen, methyl or ethyl;

RZ is a hydrocarbon radical, selected from

substituted or unsubstituted straight or .
branched chain alkyl, cycloalkyl, or aralkyl of
from 1-12 carbons or monocyclic aryl optionally
containing 1 or more lower alkyl substituents of
from 1-2 carbon atoms and/or 1 or more halogen

" substituents;

R' 1is hjdrogen{qr methyl;.

R" is hydrogen or B-methyl;

R'"' is hydrogen, o-methyl or B-methyl, and

pharmaceutically acceptable salts or esters thereof.

3. The use of claim 1 wherein said
Sa-reductase inhibitor is a 4-—-aza steroid of the
formula:

SN
C

wherein the dotted line represents a double bond
when present and ,
R 1is selected from, hydrogen, methyl and ethyl; and
R? is (a) a monovalent radical selected from
straight or branched chain alkyl, or
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cycloalkyl, of from 1-12 carbons, which
can be substituted by one or more of
C1-C2 alkyl or halo;

(b) an aralkyl radical selected from benzyl
or phenethyl;

(c) a polycyclic aromatic radical which can
be substituted with one or more of:
-0H, protected -0H, -0Cy-C, alkyl,
C;~C4 alkyl, halo or nitro;

(d) a monocyclic aromatic radical which can
be substituted with one or more of:

(1) -0H, ~-0Cy-C, alkyl, C;-C, alkyl,
-(CH)p0H, —(CHy)p, COOH, including
protected hydroxy, where m is 1-4, n is
1-3, providing C;-C, alkyl is only
present when one of the above
oxygen-containing radicals is present;

(2) -SH, -SCy-C4 alkyl, -S0C;-C4 alkyl,
-50,C3-C, alkyl, -S0,N(C1-C4-alkyl)s,,
C1~C4 alkyl -(CHp)pSH, —5=(CHp)p-0-
COCH3, where m is 1-4 n is 1-3,
providing C;-C, alkyl is only present
when one of the above sulfur containing
radicals is present;

(3) N(R3)y, which can be protected, where
R3 ig independently H or C;-C, alkyl,
where the monoaryl ring can also be
further substituted with Cy1-C, alkyl;
and
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(e) heterocyclic radical selected from 2-
or 4-pyridyl, Z-pyrrolyl, 2Z2-furyl or
thiophenyl;

R', R'', R''*" are each selected from hydrogen and
methyl, and pharmaceutically acceptable salts thereof.

4. The use of claim 1 wherein said
Sa-reductase 178-substituted inhibitor is a non-aza
steroid of the formula:

in which:
the A ring has up to 2 double bonds;
the B, C, and D rings have optimal double bonds
where indicated by the broken 1lines,
provided that the A, B, and C rings do not
have adjacent double bonds and the D ring
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does not have a Cy4-Cy7 double bond when Rj
represents two substituents or a divalent
substituent;

Z is (CHp)n and n is 0 or 2, provided that Z is
(CH)n when adjacent to a double bond;

X is H, C1, ¥, Br, I, CF3, or Cy_g alkyl;

Y is H, CF3, F, Cl, or CH3, provided that Y is H
when there is no Cg-C¢ double bond;

Rl is H or Cy_g alkyl;

RZ ig absent or present as H or CHy, provided RZ
is absent when the carbon to which it is
attached is unsaturated; and

R3 is
(1) o-hydrogen, or o~hydroxyl, or a-acetoxy
and/or
(a)
3
~W-C-R4

where W is a bond or C;_jo alkylidene, and
R4 ig
(1) hydrogen,
(ii) Thydroxyl,
(iii) Cy_galkyl,
(iv) hydroxylic Cj_g alkyl,
(v) Cj.g alkoxy,

(vi) NROR®, where R® and R are each
independently selected from
hydrogen, Cy.g alkyl, C3_g
cycloalkyl, phenyl; or R° and RS
taken together with the nitrogen
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0 10%& ()-& #0 10% | 7& ()-&peta1, C;_g alkyl, benzyl, or
(b) -Alk~OR8, where Alk is C;_j5
alkylidene, and R8 is
(i) phenyl C;_g alkylcarbonyl,
(ii) Cy_jg cycloalkylcarbonyl,
(iii) benzoyl,
(iv) C1.s alkoxycarbonyl,
(v) aminocarbonyl, or Cj_g alkyl
substituted aminocarbonyl,
(vi) hydrogen, or
(vii) Cj_g alkyl,

(2) =CH-W-CO-R% or =CH-W-OR®, where W is a bond
of Cy_1p alkylidene and R* and R® have the same
meaning as above and R® also is hydrogen ox Cj_jq
alkylcarbonyl,

(3

o, )

where the dashed bond replaces the 17-a-hydrogen,
(4) o-hydrogen and NHCOR? where R? is Cy_jo

alkyl

or NRR® where R® and R® have the same meaning as

above,
{5) o~hydrogen and cyano,
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(7) keto;

or a pharmaceutically acceptable salt thereof; except
compounds in which:

(i) the B ring has a Cg-C¢ double bond, R!
is CH3, and R3 is keto,
methoxycarbonyl, or acetyl; or

(ii) the A-nor ring has a C3-C,4 double bond
and R3 is acetoxy or acetyl;

(i1i) Rl is CH3 and R3 is acetoxy or acetyl;
or :

(iv) the A-nor ring has a C3-C, double bond

) and R1 is methyl; or

(v) the B ring has a C3-C4 double bond and
R3 is f-hydroxy.

S. The use of claim 1 wherein said
178-acyl 3~carboxy-androst-3,5-diene is of the
formula:

O
tt
1
C-R
R2

wherein Rl is (a) C1~C¢ linear or branched alkyl;
' C3-Cyy cycloalkyl, which can be
substituted with C;-~C, alkoxy
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vhere m is 1-4, n is 1-3;

(b) C3-C¢ linear or branched alkyl;
Cq-Cy2 cycloalkyl, which can be
substituted with C;-C, alkoxy
or C1-C4 linear/branched alkyl;
Cg~Cy2 aryl, or Cy-Cy3 aralkyl
which can be substituted with one
or more of: -0OH, -0C;-C, alkyl,
Cl-Ca alkyl, -(CHz)mOH, —(Cﬂz)ﬁ
CO0OH, including protected -OH,
wvhere m is 1-4, n is 1-3, and
RZ is selected from COOH, SO3EH,
PO(OH)5, PH(O)OH.

6. The use of claim 1 wherein the
benzoylaminophenoxy butanoic acid derivatives are of
the formula:
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wherein R' is hydrogen or alkyl of from 1 to &4 carbon
atom(s); A is oxygen atom, sulfur atom or sulfinyl
(S0) group; both Rlis are methyl or chlorine, or the
two Rl's and the carbon atoms of the benzene ring to
which the two Rl's are linked together are
cyclopentane, cyclochexane or a benzene ring; and

R2 represents a group of formula:

(L

R3

R4

RS

» o (i

AN
CH—B— or N=C, Hz e
(i) R'°
R
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RY is a hydrogen, alkyl of from 1 to 5 carbon
atom(s) or a group of formula:

R13

p—cxﬂu -
R' 0
R'4
R‘I S

wherein R1Z, R13, R14, and RIS are,
independently, hydrogen, alkyl of from 1 to
4 carbon atom(s), halogen, trifluoromethyl
or cyclobutylmethyl, and 1 is an integer of
‘from 1 to 4, and

R10 ig a group of formula:
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wherein Rlz. R13. Rla, and R1S are,
independently, hydrogen, alkyl of from 1 to &
carbon atom(s), halogen, trifluoromethyl or
cyclobutylmethyl, and 1' is an integer of from 1
to &4; or non-toxic salts thereof.

7. The wuse of claim 1 wherein said

cinnamoylamide is of the formula:

e~~~ COOH
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4-(2-ethylbutyl) group and
4~(2-methylpentyl) group,. or

(ii) when R2 represents hydrogen,. R3 represents a
methyl group and (RL)n represents a 3-penty1
group, or non-toxic salts thereof.

8. The use of claim 1 wherein said fused
benz(thio)amide is of the formula:

T
_A/U\IT
R R4

wherein A represents a single bond or a group of
methylene, ethylene, trimethylene, tetramethylene,
vinylene, propenylene,. butenylene, butadienylene or
ethynylene group optionally being substituted by one,
two or three of straight or branched alkyl group(s)

of from 1 to 10 carbon atom(s) and/or phenyl group(s):
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KI'VI al bA410! 8 members containing one, two or three

hetero atom(s) selected from the group

consisting of oxygen, nitrogen and sulphur

atom(s), wherein the said ring may

optionally be substituted by group(s)

selected from oxo, thioxo and/or hydroxy

group(s) including a ring of formula:

T represents an oxygen atom or a sulphur atom;
Rl represents a group of general formula:
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being unreplaced or replaced by one, two,

three, four or five optional carbon atom(s),

by oxygen atom(s), sulphur atom(s), halogen

atom(s), nitrogen atom(s), benzene ring(s),

thiophene ring(s), naphthalene ring(s),

carbocyclic ring(s) of from 4 to 7 carbon

atom(s), carbonyl group(s), carbonyloxy

group(s), hydroxy group(s), carboxy group(s),

azido group(s) and/or nitro group(s),

RZ represents a hydrogen atom or a straight or
branched alkyl group of from 1 to 6 carbon
atom(s);
r3 repregsents a hydrogen atom, a halogen atom, a

hydroxy group, a nitro group, a group of

general formula: --COOR’, wherein R7

represents a hydrogen atom or a straight or

branched alkyl group of from 1 to 6 carbon

atom(s), or a straight or branched alkyl,

alkoxy or alkylthio group of from 1 to 6

carbon atom(s);
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H
wherein U represents an oxygen atom or a sulphur
atom, RS represents a hydrogen atom or a straight
or branched alkyl group of from 1 to 6 carbon
atom(s), n and m represent an integer of from 1
to 10, respectivély. p and q represent zero or an
integer of from 1 to 10, respectively, or
non-toxic salts thereof.
9. The wuse of Claim 1 wherein said
ortho-acylaminophenoxy alkanoic acid is of the

. Structure:

7
' _¥-(CH),COD

X -((fH) ,COOH

Ru
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wherein
A is an 1,2-disubstituted aromatic ring selected from

(a) benzene;
(b) 5-6 membered heteroaromatic ring, containing
1-2 N atoms, 1 S or 0 atom, or combination

thereof;

D and E are independently ~COOH, ~CONHp, -CONHRy,,
50203, —SOzNﬂz, —COsz, —SSOZONR, 80303, P(O)(Oﬂ)z:

X ig 0, S, S0 or 509:;
R is H,
C1-C4 alkyl,
phenyl or substituted phenyl,
halo,
haloalkyl,
hydroxy,
carboxy,
cyano,
C1~-C; alkoxy,
C1-C4 alkylthio,
C1-C4 alkylsulfinyl,
Cy1-C4 alkylsulfonyl,
amino,
nitro,
C1-C4 mono or di-alkylamino;
R' and R" are independently
H,
halo, .
Cy1~C4 alkyl or C;-C, alkoxy,
- amino, or oxo, where CH~R' or CH-R'
in the formula become -C=0;
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R, is H, Cy~C4 alkyl;

Ry is Cy-Cyo alkyl, phenyl, or phenyl C;-C4 alkyl;
y is 1-6;

z is 6-20; and

wherein

R!

{

(CH)y and

IRH

(CH), can independently represent substituted
or

unsubstituted alkyl or alkenyl radicals
containing at least one alkene bond;
and pharmaceutically acceptable salts and esters
thereof.

10. The use of Claim 1 wherein said
ortho-thioalkylacylaminophenoxy alkanoic acid is of
.the structure:

¥
'_%(CH),COD

? (?H) z5C0) Ry
O R
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wherein
A is a 1,2-disubstituted aromatic ring;

D is OH, NHp, NHR., OR.;

X is 0, S, SO, or SOp;
R is H,
C1~-C, alkyl,
phenyl or substituted phenyl,
halo,
haloalkyl,
hydroxy,
carboxy,
cyano,
C1-C4 alkoxy,
C1-C4 alkylthio,
C1-C4; alkylsulfinyl,
C;~C4 alkylsulfonyl,
nitro,
amino,
C1~C4 mono or di-alkylamino;

R' and R'" are independently
H,
halo,
C1-C4 alkyl or Cq-C4 alkoxy,
amino, or oxo, where CH-R' or CH-R'f
in the formula become -C=0;
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z is 6-20; and

wherein
R'
<én)y and
Rt
(éH)z can independently represent substituted or
unsubstituted alkyl or alkenyl radicals
containing at least one alkene bond;
and pharmaceutically acceptable salts and esters
thereof.

11. The use of Claim 1 wherein said
aromatic diether or thioether is a compound of the
structure:

r
1 _¥%(CH),COD

X -( ?H) ,COOH
R“
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amino,
C1-C4 mono or di-alkylamino;
R' and R" are independently
H,
halo,
C1-C; alkyl or Cy-C, alkoxy,
amino, or oxo, where CH-R' or CH-R''
in the formula become -C=0;
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wherein
!}!

(CH)y and

1}"

(CH), can independently represent substituted or
unsubstituted alkyl or alkenyl radicals
containing at least one alkene bond;’

and pharmaceutically acceptable salts and esters

thereof.

12. The use of claim 1 wherein said
aj—adrenergic receptor blocker is selected from
. terazosin, doxazosin, prazosin, bunazosin, dindoramin
or alfuzosin.

13. The use of claim 8 wherein said
aj~adrenergic receptor blocker is terazosin.

14, The use of claim 1 wherein said
Sa-reductase inhibitor is finasteride and said
aj—adrenergic receptor blocker is terazosin.
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15. A pharmaceutical composition for the
treatment of benign prostatic hyperplasia comprising

therapeutically effects amounts of a 5a-reductase
inhibitor selected from 173-substituted 4-azasteroid,

17B-substituted non azasteroids, 17P-acyl-3-carboxy-

androst-3, ©&5-dienes, benzoylamino-phenoxy butanoic
acid derivatives, cinnamoylamides, fused
benz (thio) amides, aromatic 1,2-diethers or

thioethers, aromatic orthoacylaminophenoxy alkanoic
acids, ortho—thioalkylacylaminophenoxy—alkanoic
acids, or pharmaceutically acceptable ester or salts
thereof, and an a;-adrenergic receptor blocker in a

pharmaceutically acceptable carrier therefor.

16. The use according to Claim 2 wherein the
17B-substituted 4-aza steroid is 17f- (N-tert-butyl

carbamoyl) -4-aza-5a-androst-1-en-3-one and the ;-
adrenergic receptor blocker is selected from
terazosin, doxazosin, prazosin, bunazosin, indoramin

and alfuzosin.

17. The use according to Claim 16 wherein the

ay-adrenergic receptor blocker is terazosin.

18. The use according to Claim 16, wherein the

&K,-adrenergic receptor blocker is doxazosin.



